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ADVERTISEMENT. 


The  extension  of  the  scope  of  the  National  Museam  during  recent 
years  and  the  activity  of  the  collectors  employed  in  its  interest  have 
eansed  a  ^eat  increase  in  the  amount  of  material  in  its  possession. 
Many  of  the  objects  gathered  are  of  a  novel  and  important  character, 
and  serve  to  throw  a  new  light  apon  the  study  of  nature  and  of  man. 

The  importance  to  science  of  prompt  publication  of  descriptions  of 
this  material  led  to  the  establishment,  in  1878,  of  the  present  series 
of  publications,  entitled  "  Proceedings  of  the  United  States  National 
IMuseum,"  the  distinguishing  peculiarity  of  which  is  that  the  articles 
are  published  in  pamphlet  tbrm  as  fast  as  completed  and  in  advance  of 
the  bound  volume.  The  present  volume  constitutes  the  eighteenth  of  the 
series. 

The  articles  in  this  series  consist :  First,  of  papers  prepared  by  the 
scientific  corps  of  the  National  Museum ;  secondly,  of  papers  by  others, 
founded  upon  the  collections  in  the  National  Museum;  and,  finally, 
of  facts  and  memoranda  from  the  correspondence  of  the  Smithsonian 
Institution. 

The  Bulletin  of  the  National  Museum,  the  publication  of  which  was 
commenced  in  1875,  consists  of  elaborate  papers  based  upon  the  collec- 
tions of  the  Museum,  reports  of  expeditions,  etc.,  while  the  Proceedings 
facilitate  the  prompt  publication  of  freshly-acquired  facts  relating  to 
biology,  anthropology  and  geology,  descriptions  of  restricted  groups 
of  animals  and  plants,  the  discussion  of  particular  questions  relative  to 
the  synonymy  of  species,  and  the  diaries  of  minor  expeditions. 

Other  papers  of  more  general  popular  interest  are  printed  in  the 
Appendix  to  the  Annual  Report. 

Pai)ers  intended  for  publication  in  the  Proceedings  and  Bulletin  of 
the  National  Museum  are  referred  to  the  Advisory  Committee  on  Pub- 
lications, composed  as  follows:  Frederick  W.  True  (chairman),  Marcus 
Benjamin  (editor),  James  E.  Benedict,  Otis  T.  Mason,  Leonhard 
Stejneger,  and  Lester  F.  Ward. 

S.  P.  Langlev, 

Secretary  of  the  Smithsonian  Institution. 
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LIST  OF  CORRECTIONS. 

Page  119,  erase  first  dash  in  AHa-Mira  Yellow- Throat 
Page  779,  for  Olossophaga  villosa,  new  species,  read  Olossophaga  irnei, 
new  species. 

[Since  this  description  was  prepared  I  have  become  acquainted  with 
the  fact  that  the  name  Glossophaga  villosa  was  used  in  1830  by  Reng- 
ger  (Naturgeschichte  d.  Siiugeth.  Paraguay,  p.  30)  for  a  species  of  bat, 
wliich,  however,  is  not  a  member  of  the  genus  OloHsophaga  as  now 
restricted,  Wagner  (Suppl.  Schreber's  Siiugeth.,  p.  620)  places  Reng- 
ger's  species  under  Chceronycteris^  with  which  genus  it  agrees  in 
I>ossessing  three  premolars  in  both  Jaws.  But  in  other  respects  the 
description  is  distinct  from  any  form  now  known.     H.  AUeu.J 
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DIAGNOSES  OP  NEW  MOLLDSKS  FROM  THE  SURVEY  OF 
THE  MEXICAN  BOUNDARY. 


By  W.  H.  Dall, 

Honorary  Curator  of  the  Department  of  Motlusks. 


The  InterDational  Boundary  Commission  for  the  survey  of  the  line 
between  the  United  States  and  Mexico  was  accomj^anied  by  Dr.  Edgar 
A.  Mearus,  U.  8.  A.,  who,  with  his  associates,  collected  objects  of  natu- 
ral history  both  along  the  line  and  from  the  ocean  near  its  western  ter- 
minus. A  full  report  on  the  mollusks  has  been  prepared  by  the  writer, 
with  suitable  illustrations,  but  as  this  may  be  some  time  delayed  in  pub- 
licatiou,  waiting  for  the  completion  of  other  reports,  the  following  diag- 
noses of  new  forms  have  been  prepared. 

Family  HELICIDJE. 
PATULA   STRIGOSA,  Gould,  var.  CONCENTRATA,  DaW. 

Shell  exa<»tly  mimicking  the  normal  P.  strigosa,  with  rounded  whorls, 
but  measuring  only  13  mm.  in  minor  and  16  mm.  in  major  diameter,  with 
a  height  of  8  mm. 

Summits  of  the  Hachita  Grande  and  Huachuca  Mountains,  abundant. 

EPIPHRAGMOPHORA  ARIZONENSIS,  new  species. 

Shell  small,  moderately  elevated;  light  brown,  with  a  narrow  brown 
band  just  above  the  periphery,  mostly  concealed  by  the  suture,  but  visi- 
ble internally  in  the  ai)erture  on  the  outer  side;  whorls  four  and  a  half, 
of  which  one  and  a  half  are  nepionic  and  punctate,  the  remainder  with 
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rather  well-marked  incremental  lines  and  microscopic  vermicular  mark- 
ings, of  which  the  longer  axesiire  subparallel  to  the  lines  of  growth; 
suture  distinct,  whorls  full  and  rounded,  but  with  the  periphery  slightly 
above  the  middle,  the  last  whorl  descending  a  little  near  the  aperture; 
base  full  and  rounded;  umbilicus  narrow,  deep;  aperture  expanded,  the 
pillar  lip  reflected,  but  the  outer  lip  not  so.  Height,  11 ;  major  diameter, 
17;  minor  diameter,  13.5  mm. 

Locality. —B'dukB  of  the  Santa  Cruz  River,  near  Tucson,  Arizona. 
Like  Arionta  var.  indioensis,  Yates,  but  smaller,  with  less  oval  aperture 
and  narrower  umbilicus.  That  species  ha«  the  brown  line  not  covered 
by  the  suture. 

EPIPHRAGMOPHORA   HACHITANA,  new  species. 

Shell  large,  depressed,  polished,  sculptured  with  irregularly  promi- 
nent, incremental  lines,  but  without  spiral  striation  or  surface  granu- 
lation; whorls  four  and  a  half,  rounded;  suture  distinct;  last  whorl 
depressed  near  the  peristome;  aperture  oblique,  with  a  thickened  and 
somewhat  dilated  but  not  reflected  lip;  pillar  lip  broad  near  the  body; 
umbilicus  moderate,  deep,  exhibiting  nearly  two  whorls;  the  fresh  shell 
livid  waxen,  or  pale  reddish-purple,  with  a  single  darker  band,  bordered 
by  paler  color,  above  the  periphery.  Major  diameter,  26.5 ;  minor  diam- 
eter, 21 ;  height,  12  mm. 

Locality, — Hachita  Grande  Mountain,  at  an  altitude  of  8,270  feet, 
and  in  many  other  localities  in  the  central  region. 

This  resembles  U.  magdalenensiSj  Stearns,  but  is  a  much  larger  shell, 
and,  when  fresh,  of  a  different  color. 

POLYGYRA  CHIRICAHUANA,  new  species. 

Depressed,  thin  and  polished,  dark  brown,  with  five  and  a  half  whorls, 
and  sculptured  only  with  tine  incremental  lines ;  suture  distinct,  periphery 
rounded,  with  a  constriction  behind  the  peristome,  which  descends 
slightly;  umbilicus  deep,  narrow;  aperture  oblique,  with  a  narrow, 
livid,  strongly  reflected  lip,  which  is  somewhat  flexuous  and  entirely 
destitute  of  internal  teeth;  body  without  teeth,  the  lips  united  by  a 
thin  smooth  callus.  Height,  7.7;  major  diameter,  18;  minor  diameter, 
14.8  mm. 

Locality. — Fly  Park,  Chiricahua  Mountains,  Arizona,  at  an  elevation 
of  10,000  feet. 

Like  P.  levettei,  but  larger  and  edentulous. 

POLYGYRA  MEARNSII,  new  species. 

Shell  pinkish-brown,  depressed,  flve-whorled,  sculptured  only  with 
tine  lines  of  growth;  spire  much  depressed,  suture  very  distinct;  pe- 
riphery rounded,  but  above  the  middle  of  the  whorl;  base  somewhat 
compressed,  rounded ;  umbilicus  deep  and  narrow;  last  whorl  a  little 
depressed   and   strongly  constricted  behind  the  peristome,  which  is 
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oblique  and  strongly  reflected,  united  over  the  body  by  a  well-marked 
callus,  on  which  are  two  converging  but  not  united  lamellae ;  basal  part 
of  the  peristome  with  two  distinct  transverse  lamellae,  outer  lip  broader, 
receding  with  a  single  oblique  tooth  deeper  in  the  aperture.  Height, 
5.5;  major  diameter,  13;  minor  diameter,  11  mm. 

lA>cality. — Hachita  Grande  and  Huachuca  Mountains,  New  Mexico. 

Distinguished  from  all  other  species  by  its  three  well-marked  teeth 
on  the  outer  lip. 

Family  PUPID^. 
Genus  HOLOSPIRA,  Martens. 
Sabgeniu  H0L08FIEA.  m. 

Axis  with  a  plait  in  the  penultimate  whorl  and  with  basal,  parietal, 
and  peripheral  lamellae  projecting  into  the  lumen  of  tliat  whorl. 

Type,  H.pilocerei^  Pfeiffer.  The  subgenus  includes  also  H.  goldfnssii^ 
PfeiflFer,  and  H,  goniostomaj  Pfeiflfer. 

Seotion  B08TAIGH0CSHT&UM,  Btrebel  and  Pfeffer. 

Axis  moderate,  with  a  continuous  plait  nearly  the  whole  length  but 
with  no  lamellae. 
Type,  H.  tryonij  Pfeiflfer.    if.  verdcruzianus  also  belongs  here. 

Section  HAPLOSTEMMA,  Dall. 

Axis  moderate,  with  a  short,  stout,  axial  lamella  in  the  penultimate 
whorl  only. 
Type,  H.  mearnsii^  Dall. 

Section  EUDISTEMMA,  Dall. 

Penultimate  whorl  with  a  short  axial  and  a  parietal  lamella  only. 
Axis  moderate.    Type,  H.  arizonensis^  Stearns. 

Section  DISTOMOSPIRA   Dall 

Penultimate  whorl  with  a  short,  strong,  axial  and  a  basal  lamella 
only.    Axis  moderate,  smooth.    Type,  H.  bilamellata,  Dall. 

Saligeniui  KETASIOMA,  Strebel  and  Pfeffer. 

Axis  smooth,  without  plait  or  sinuosity,  penultimate  whorl  without 
lamellae.    Type,  B.  roemeriy  Pfeiffer. 
This  comprises  most  of  the  sx>ecies  usually  denominated  Holospira, 

Sabgeniu  COELOSTEMMA,  DaU. 

Axis  vertically  ribbed  as  in  Coelocentrum;  shell  otherwise  as  in  Meta- 
stoma.    Type,  H.  elisahethWj  Pilsbry. 

Genus  COELOCENTRUM,  Crosse  and  Fischer. 
Sabgeniu  SPABTOCENTRnM,  DaU. 
Axis  as  in  Bostrichocentrum ;  otherwise  as  in  the  type  of  the  genar 
Type,  C.  irregulare,  Gabb.  Digitized  by  vjuu^ic 
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HOLOSPIRA  (METASTOMA)  CROSSEI,  new  species. 

Shell  small,  compact,  twelve-wborled,  with  two  polished,  smooth, 
blunt  uuclear  and  four  increasing  whorls,  followed  by  a  cylindrical 
spire  faintly  transversely  ribbed;  suture  distinct,  base  rounded  with  a 
shallow  umbilical  chink ;  aperture  simple,  slightly  oblique,  not  projecting 
beyond  the  i>eriphery  of  the  preceding  whorl,  the  lip  entire,  slightly  ex- 
panded, without  internal  ridges.    Height,  11 ;  maximum  diameter,  4  mm. 

Top  of  Hachita  Grande  Mountain,  New  Mexico.  - 

This  resembles  H.  goldfunsii,  with  an  entirely  different  interior,  and 
a  less  reflected  and  triangular  peristome. 

HOLOSPIRA  (METASTOMA)  PILSBRYI,  new  species. 

Shell  externally  almost  exactly  like  H.  tryonij  Pfeiffer,  as  figured  by 
Crosse  and  Fischer,'  but  that  species  has  the  internal  characters  uik>u 
which  Strebel  and  Pfeff'er  based  their  section  Bostrichocentrum.  The 
present  form  has  a  height  of  13  and  a  major  diameter  of  4  mm.,  and 
com))rises  two  nuclear,  six  increasing,  and  six  equal  whorls. 

Puebla,  Mexico;  Arizona,  collected  by  Dr.  Edward  Palmer. 

HOLOSPIRA  (DISTOMOSPIRA)  BILAMELLATA,  new  species. 

Shell  elongate,  slender,  blunt-tipped,  with  two  smooth  nuclear,  six 
increasing,  and  nine  subsequent  equal  whorls;  sculpture  of  slightly 
raised,  distant,  straight  riblets,  obsolete  on  the  middle  of  the  shell, 
but  strong  on  the  last  whorl,  where  they  are  crowded  and  rather  irregu- 
lar; umbilicus  small,  shfvllow;  aperture  as  in  H.  crossei,  but  projecting 
beyond  the  periphery  of  the  preceding  whorl.  Height,  20.5;  maximum 
diameter,  5  nun. 

Hachita  Grande  Mountain,  New  Mexico. 

HOLOSPIRA  (HAPLOSTEMMA)  MEARNSII,  new  species. 

Shell  small,  compact,  with  two  nuclear,  seven  increasing,  and  five 
subsequent  whorls;  scul[)ture  and  aperture  much  as  in  H.  erossei^  the 
base  slightly  appressed  and  the  ribs  closer  and  more  ])ronunent  than 
on  the  preceding  whorls;  umbilicus  shallow;  aperture  projecting  some- 
what beyond  the  preceding  whorl;  the  peristome  hardly  reflected,  sub- 
triangular,  little  thickened,  and  without  folds  internally;  axis  small, 
subc.ylindric,  with  a  strong,  short  lamella  near  the  base  in  the  penulti- 
mate whorl;  length,  14.5;  major  diameter,  4.5  mm. 

Hachita  Grande  Mountain,  New  Mexico. 

This  resembles  H,  crossei  externally,  but  is  larger,  with  more  pro- 
jecting aperture. 

HOLOSPIRA    (BOSTRICHOCENTRUM)  VERACRUZIANA,  new  species. 

Shell  closely  i-esembling  the  enlarged  figure  of  H,  microHioma^^  Pfeiffer, 
but  with  a  shorter  apical  cone  and  larger  aperture ;  it  diflers  also  by  hav- 

» MoH.  Mesiqiie.         -Crobse  ami  Fischer,  Moll.  Mex.,  iiJi^8?$ditoU"^Pi%J,Um^,  9a. 
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ing  17  whorls  in  a  total  length  of  17.o  mm.,  against  18  whorls  iu  a  length 
of  15.5  mm.  for  JJ.  microstoma.  The  last  whorl  in  the  present  species 
is  Tonnded  below,  that  of  H.  microstoma  angulated.  ff,  veracruziana 
has  the  one  and  a  half  nuclear  whorls  polished,  those  of  tbe  apical 
cone  finely  ribbed,  those  of  the  rest  of  the  spire  striate,  with  a  few 
coarse  riblets  just  behind  the  peristoma 
Locality. — Mizantla,  Province  of  Vera  Cruz,  Mexico. 

Family  BULIMULID^. 

Genus   BULIMULUS,  Leach. 

Sttbganiu  PSEUDOBHODBA,  Dftll. 

Shell  slender,  small,  with  a  gyrate  and  pervious  axis  in  the  last 
whorl  and  a  half,  without  internal  laminae;  jaw  as  in  Thysanophora, 
Type,  Columna  ramentosa^  J.  G.  Cooper,  Lower  California. 

This  group  has  a  sux>erficial  resemblance  to  the  South  American 
Rhodeaj  Adams,  but  an  anatomical  examination  shows  it  to  be  most 
nearly  related  to  the  Bulimuli  of  the  subgenus  or  section  LeptobyrsuSy 
especially  B,  artemesia,  Binney. 

BULIMULUS    LEVIS,   Dall, 

Bulimulu9  xantusi  Tar.  levia,  Dall,  Proc.  U.  S.  Nat.  Mus.,  XVI,  p.  641,  1893.— 
Cooper,  Proc.  Cal.  Acad.  Sci.,  2d  ser.,  IV,  p.  139,  pi.  v,  fig.  14. 

Fresh  specimens  sent  by  Dr.  Cooper  show  this  to  be  perfectly  dis- 
tinct from  B.  xantusi, 

BULIMULUS  COOPERI.  Dall. 

Bulimulns  pilula,  Crosse  and  Fischer,  not  Binney;  Cooper,  Proc.  Cal.  Acad- 
Sci.,  2d  ser.,  IV,  p.  139,  pi.  v,  fig.  12,  1894. 

This  form,  distinguished  among  other  things  by  pale  peripheral  band- 
ing, is  quite  distinct  from  the  true  B.  pilula  of  which  the  types  are  in 
the  National  Museum. 

BULIMULUS   BELDINGI,  Cooper. 

BuUmulus  inseendeM  heldingiy  J.  O.  Cooper,  Proc.  Cal.  Acad.  Sci.,  Ill,  p.  209, 1892; 
p.  340,  pi.  XIII,  fig.  5, 1893. 

An  examination  of  specimens  sent  by  Dr.  Cooper  fails  to  show  inter- 
mediate gradations  between  this  species  and  B.  inscendens.  I  have  no 
doubt  of  its  distinctness. 

Family  UNIONID.E. 
UNIO  MITCHELLI,  Simpson,  new  species. 

Shell  rhomboidal,  solid,  rather  inflated,  rounded  before,  somewhat 
biangulate  behind;  dorsal  margin  curved;  incremental  lines  strong, 
anteriorly  irregular;  epidermis  varying  from  light  brown  to  black, 
coarse,  often  shining;  beaks  moderately  prominent,  showing  traces  of 
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rather  strong  concentric  sculpture;  cardinal  teeth  strong,  short,  rather 
ragged;  laterals  short,  club-shaped, heavy,  granular, or  striated;  nacre 
soft  silvery  white;  shell  near  the  beaks  with  obscure,  narrow  plica- 
tions.   Height,  33;  length,  55;  diameter,  20  mm. 

Locality. — Guadelupe  River,  Victoria  County,  Texas,  Hon.  J.  D. 
Mitchell;  Rio  Salado,  near  New  Leon,  Mexico. 

This  species  probably  groups  with  Unio  roweUii  and  scamnatuSy 
though  no  other  members  of  the  group  have  pustules  or  plications. 

EPIPHRAGMOPHORA  ARNHEIMI.  DaU. 

Aiionta  californienai8j  Lea,  var.  rameutosaf  Gould,  small  variety,  W.  G.  Binney, 
Bull.  U.  S.  Nat.  Mns.,  XXVIII,  p.  133,  fig.  108,  1885. 

This  small  species  has  been  referred  to  cali/orniensi^  as  a  subvariety, 
but  a  series  of  forty-three  very  uniform  specimens  from  various  locali- 
ties indicates  that  it  is  a  distinct  species. 

Type.— 1^0.  39612,  U.  S.  N.  M. ;  Nachoguero  Valley,  California,  Dr. 
Mearns:  San  Pablo,  Arnheim. 

CERION  (MAYNARDIA)  PINERIA,  new  species. 

Shell  small,  whitish,  obliquely  mottled  with  pale  brownish  tlammules, 
sometimes  nearly  all  brownish,  with  about  eight  whorls ;  nucleus  smooth, 
brownish,  of  a  whorl  and  a  half,  followed  by  fine,  narrow,  oblique,  sub- 
equal  riblets  crossing  the  whorl,  with  about  equal  interspaces;  apex 
dome-shaped ;  body  of  the  shell  subcylindrical,  base  slightly  attenuated, 
with  no  umbilicus;  aperture  rounded,  except  over  the  body,  with  a 
thick,  white,  well-reflected  lip,  parietal  and  pillar  lips  each  with  a  low 
medial  tubercle  or  tooth;  length  of  shell,  14;  diameter,  0.5  mm. 

This  is  nearest  related  to  Pupa  cyclostomaj  Kuster,  but  is  small 
and  easily  distinguished  by  its  finer,  closer,  and  more  even  ribbing. 
Like  all  the  species  of  its  genus  it  is  variable,  and  has  among  others  a 
small  variety  with  very  regular  ribbing  which  hardly  exceeds  10  mm. 
in  length,  and  is  doubtless  the  smallest  form  belonging  to  the  genus 
which  has  yet  been  reported. 

Jy2?e.— No.  107329,  U.  S.  K  M.;  Isle  of  Pines,  Johnson. 
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DIAGNOSES   OF  NEW  SPECIES  OF  MOLLUSKS   FROM  THE 
WEST  COAST  OF  AMERICA. 


By  W.  H.  Dall, 
Honorary  Curator  of  the  Department  of  Mollusks, 


Dttbtng  the  work  of  the  Albatross  on  the  west  coast  of  America  a 
number  of  interesting  species  new  to  science  have  been  collected,  some 
of  which  have  been  described  and  illustrated,  but  many  more  still 
remain  to  be  worked  up.  Pending  the  completion  of  studies  now  in 
progress  the  following  diagnoses  of  especially  interesting  forms  are 
printed,  to  attract  attention  to  certain  groups  not  hitherto  discrimi- 
nated. 

CALLIOSTOMA  IRIDIUM,  new  species. 

Shell  thin,  with  pearly  sheen;  conical,  with  eight  whorls;  nucleus 
smooth,  polished,  bulbous,  asymmetrical,  of  less  than  one  whorl;  sub- 
sequent whorls  flattened,  so  that  the  sides  of  the  spire  are  nearly 
straight,  diverging  at  an  angle  of  60^,  and  sharply  angular  at  the 
periphery,  against  which  the  suture  is  laid;  base  flattish,  near  the 
aperture  more  or  less  rounded,  imperforate;  sculpture  on  the  spire  of, 
first,  a  strong  thread,  bordering  the  suture  on  each  side,  this  thread 
separated  by  a  channel  fi*om  the  flattened  area  between  tlie  two  threads, 
upon  which  area  are  (on  the  last  whorl  seven)  spiral  threads,  which  on 
the  last  whorl  are  beaded  and  separated  by  wider  interspaces,  above 
become  fainter  or  lose  the  beading,  are  obsolete  on  whorls  4,  5,  and  6, 
while  oil  the  apical  whorls  only  the  strong  threads  remain ;  the  latter 
are  also  beaded  on  the  later  whorls;  base  spirally  threaded,  the  threads 
more  or  less  beaded  by  the  intersection  with  them  of  arched,  rather 
strong  radiating  lines  of  growth ;  thready  stronger  and  more  distant 
a«  they  approach  the  smooth,  broad  axial  rib ;  the  periphery  of  the  last 
whorl  with  two  granulated  keels;  aperture  sub(iuadrate,  brilliantly 
pearly,  the  pillar  white,  smooth,  with  no  tooth  or  projection  at  its  bfise; 
color  of  the  shell  pinkish- waxen,  verging  toward  bluish  near  the  apex, 
with  variable  delicate  brown  flammules,  which  cross  or  variegate  tbe 
whorls  and  usually  end  as  more  or  less  distinctly  paired  brownish  spots 
on  the  periphery  of  the  last  whorl,  not  being  visible  on  the  base;  the 
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nacre  shines  through  the  outer  coating  of  the  shell  quite  conspicuously 
when  it  is  wet.  Height,  20;  maximum  diameter,  18;  height  of  aper- 
ture, 7  mm. 

West  Mexico,  in  deep  water;  also  at  U.  S.  Fish  Commission  station 
3387,  and  in  the  gulfs  of  Panama  and  California,  in  about  100  fathoms. 

Type.^l^o.  122957,  U.  S.  K  M. 

This  elegant  species  has  an  operculum  with  a  great  many  very  nar- 
row whorls  and  entire  margin.  The  animal  is  brilliantly  painted  with 
scarlet  and  black,  and  has  well  developed  eyes  and  an  unusually  long 
muzzle. 

CALLIOSTOMA  TURBINUM,  new  species. 

Shell  small,  margaritaB-form,  with  six  and  a  half  rounded  whorls; 
nucleus  minute,  white,  smooth,  of  one  whorl,  followed  by  strongly  sculp- 
tured, rather  inflated  whorls  separated  by  an  inconspicuous  suture; 
sculpture  on  the  spire  of  rather  elevated,  narrow,  spiral  ridges,  of  which 
the  most  posterior  is  always  beaded,  though  the  beading  on  the  others 
fails  on  the  apical  whorls;  in  front  of  this  ridge  is  a  smaller  one,  then 
three,  or  on  the  last  whorl  five,  subequal,  larger  ones,  the  third  fonn- 
ing  the  periphery  of  the  whorl,  the  suture  being  laid  against  the  most 
anterior  ridge;  the  base  has  about  twelve,  subequal,  more  crowded, 
spiral  threads,  faintly  or  not  at  all  beaded,  larger  toward  the  axis;  the 
body  of  the  shell  is  of  a  nacreous  waxen  tint,  with  transverse  flammules 
of  dark  brown,  which  articulate  the  spirals,  are  much  fainter  on  the  inter- 
spaces, but  do  not  reach  the  base,  on  which  the  spirals  are  more  or  less 
articulated  with  reddish-brown;  the  base  is  somewhat  flattened,  the 
periphery  not  keeled,  the  pillar  short,  white,  with  a  minute  umbilical 
chink;  aperture  subquadrate,  nacreous,  sulcate  by  the  external  sculp- 
ture; there  is  no  i)rojection  at  the  distal  end  of  the  pillar.  Height,  12; 
major  diameter,  12.5  mm. 

U.  S.  Pish  Commission  stations  2902  and  2972,  among  the  Santa  Bar- 
bara Islands,  in  about  100  fathoms. 

Type.—^o.  122578,  U.  8.  N,  M. 

This  is  a  pretty  species,  with  a  polished  outer  coat,  through  which 
the  nacre  shines  very  distinctly. 

Genus  ANAPLOCAMUS,  Dall. 

Shell  short-spired,  with  a  thick  brown  periostracum,  with  a  simple, 
sharp,  outer  lip,  parietal  callus,  arched  i)illar,  the  anterior  extreme  of 
the  aperture  slightly  produced  and  pointed,  as  in  some  Litorinas;  the 
base  imperforate,  the  aj^erture  destitute  of  lira?,  teeth,  or  other  projec- 
tions; operculum,  relatively  to  the  size  of  the  animal,  large;  area  of 
attachment,  small;  form,  U-shaped,  the  apex  without  any  spiral  incli- 
nation, rather  blunt,  the  increment  being  applied  to  the  proximal  end, 
and  the  edges  entire. 

Type.^A.  horealis,  Dall.  d,^.,^^,  .^  GoOglc 
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ANAPLOCAMUS  BOREALIS,  new  species. 

Shell  short,  rude,  of  about  four  and  a  half  whorls  (the  apex  in  each 
si^ecimen  eroded),  smooth,  except  for  lines  of  growth  and  darker  lines, 
which  might  indicate  resting  stages;  whorls  somewhat  flattened  above 
and  near  the  apex,  more  or  less  appressed  at  the  suture;  periphery 
rounded,  or,  in  the  younger  shells,  obscurely  angular;  base  full,  smooth^ 
with  no  indication  of  an  umbilicus  or  axial  depression ;  aperture  sub- 
ovate,  x)ointed  in  front  or  behind;  outer  lip  thin,  sharp,  simple;  pillar 
rather  thick,  white,  with  a  smooth,  well-marked  callus  over  the  body; 
operculum  dark  brown,  with  strong  incremental  lines.  Height  of 
(somewhat  eroded)  shell,  17;  of  last  whorl,  15;  of  aperture,  10;  major 
diameter  of  shell,  13;  of  aperture,  7  mm. 

Pacific  Ocean,  south  of  Unimak  Island,  in  Gl  fathoms,  mud,  C.  H. 
Townsend. 

2>pe.__No.  122592,U.  S.  K  M. 

This  very  remarkable  shell  recalls  a  fresh-water  genus  at  once,  and 
would  easily  be  overlooked  amid  a  quantity  of  Ancxiloaa  dilatata.  But, 
when  studied,  it  is  seen  to  be  unlike  any  fresh-water  form  or  any 
marine  form  hitherto  known.  It  is  probably  referable  to  the  family 
Ti-ichotropidsB,  as  the  peculiar  production  of  the  aperture,  the  thick, 
brown  epidermis,  and  the  curious  operculum  all  have  points  in  common 
with  species  of  Trichotropis. 

SOLARIELLA  NUDA,  new  species. 

Shell  Turbinate,  recalling  Margarita^  smooth,  polished,  except  for 
obscure  spiral  markings  which  do  not  interrupt  the  surface,  of  about 
four  whorls;  color,  white,  with  a  pink  or  blue  nacre  glowing  through; 
whorls  rounded, flattened  in  front  of  the  suture;  base  rounded;  um- 
bilical margin  keeled;  umbilicus  wide,  funicular;  aperture  rounded, 
oblique,  hardly  angulate  by  the  umbilical  rib,  and  with  a  very  short 
interruption  between  the  inner  and  outer  lips;  operculum  light  brown, 
thin,  with  about  ten  whorls.  Height,  15;  major  diameter,  19;  minor 
diameter,  15.5  mm. 

U.  8.  Fish  Commission  stations  2928,  3187,  and  3348,  in  298  to  455 
fathoms,  off  Lower  California. 

Type.—^o.  122580,  U.  S.  N.  M. 

SOLARIELLA   CERATOPHORA,  new  species. 

Shell  thin,  with  a  pale  olive,  silky  epidermis,  and  six  whorls  beside 
the  (decollate)  nucleus;  early  whorls  smooth,  gradually  taking  on  two 
rows  of  projecting  points  or  sharp  nodules,  which  are,  on  the  later 
whorls,  connected  by  a  slender  spiral  thread ;  periphery  with  a  slender 
granular  thread,  on  which  the  suture  is  laid ;  base  with  five  similar 
threads,  closer  as  they  approach  the  umbilicus;  umbilicus  small,  verti- 
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cally  striate;  aperture  roaiided,  slightly  angulated  by  the  sculpture; 
the  outer  lip  thin^  sharp ;  the  inner  reflected  over  part  of  the  umbilicus. 
Height,  28;  diameter,  24  mm.    The  operculum  has  four  or  five  whorls. 

n.  S.  Fish  Commission  station  3432,  in  1,421  fathoms,  ujud,  in  the  Gulf 
of  California,  off  La  Paz. 

Type.—^o,  122960,  U.  S.  N.  M. 

The  single  specimen  obtained  has  repaired  an  injury  of  the  base  so 
as  to  somewhat  distort  the  umbilical  region.  Except  for  the  presence 
of  an  umbilicus  this  might  well  be  referred  to  Turcicula  or  Bathybem- 
&ia:,-and  examination  of  the  anatomy  may  show  that  to  be  its  proper 
location. 

RIMULA  (?)  EXPANSA,  new  species. 

Shell  low,  rounded,  expanded;  apex  small,  prominent,  snbcentral, 
recurved  to  the  right;  foramen  like  an  exclamation  point  without  the 
dot  ( '),  the  small  end  anterior,  the  suture  in  front  of  the  foramen  incon- 
spicuous, marked  by  a  narrow  raised  line  on  the  interior  of  the  shell; 
anterior  slope  convex,  gently  rounded;  posterior  a  little  excavated; 
sculpture  of  evenly  spaced,  similar,  close,  fine,  rounded  threads  over- 
running radiating,  rounded,  little  elevated  threads  of  three  sizes,  the 
larger  starting  at  the  apex,  the  others  intercalary  toward  the  periphery 
as  the  interspaces  widen;  margin  of  the  shell  slightly  crenulated  by 
the  sculpture;  interior  smooth,  yellowish  white,  the  septum  convexly 
arched  without  buttresses.    Height,  10;  length,  32;  width,  2^  mm. 

U.  S.  Fish  Commission  stations  3358,  in  555,  and  3047,  in  885  fathoms, 
Gulf  of  Panama. 

Type.So,  122967,  U.  S.  N.  M. 

This  species  recalls  R,  asturiana^  Fischer,  but  is  lower  and  more 
expanded,  a  thinner  shell,  and  with  more  delicate  sculpture. 

EMARGINULA   PLABELLUM,  new  species. 

Shell  small,  translucent  white,  depressed,  wider  in  front,  narrow 
behind,  squarish  at  both  ends,  with  the  incurved  apex  terminal  behind; 
slit  short,  one-fourth  as  long  as  the  shell,  widest  in  front,  straight;  fas- 
cicle depressed,  with  an  elevated  keel  on  each  side;  sculpture  of  fine 
concentric  incremental  lines  and  very  fine  elevated  threads,  which  start 
from  the  anal  fasciole  and  curve  outward  toward  the  margin  with  very 
few  intercalated  threads;  margin  smooth,  interior  polished,  the  fasciole 
convex  inward;  front  margin  twice  as  wide  as  the  posterior  margin. 
Length,  10;  height,  about  2.5  mm. 

IT.  S.  Fish  Commission  station  2932,  in  460  fathoms,  sand,  oft'  Clarion 
Island,  Lower  California. 

The  only  specimen  taken,  though  living,  was  slightly  crushed. 

CHORISTE&  CARPENTERI,  new  species. 

Shell  large,  solid,  of  three  and  a  half  rounded  whorls,  covered  with 
a  pale  olivaceous  epidermis,  sculptured  only  with  somewhat  irregular. 
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rade,  incremental  lines;  suture  deep,  the  whorl  in  front  of  it  slightly 
excavated;  base  rounded,  the  umbilicus  narrow,  deep;  aperture  sub- 
ovate,  not  interrupted  by  the  body;  the  inner  lip  nearly  straight,  the 
outer  lip  simple,  sharp-edged;  the  interior  of  the  aperture  white. 
Height  (somewhat  eroded),  21;  diameter,  21  mm. 

U.  S.  Fish  Commission  station  3382,  in  1,793  fathoms,  mud;  Gulf  of 
Pauama. 

Type.—^o.  123039,  U.  S.  N.  M. 

This  is  the  second  species  of  this  very  interesting  genus,  and  the 
first  from  the  Pacific.  It  is  larger,  more  elevated,  and  much  more  solid 
tbau  the  form  from  the  North  Atlantic  on  which  Dr.  P.  P.  Carpenter 
erected  the  genus. 

BBNTHODOLIUM    PACIPICUM,  new  species. 

Shell  resembling  B.  alryssorum^  Verrill  and  Smith,  from  the  North 
Atlantic,  from  which  it  differs  by  its  much  more  elevated  spire  with  the 
same  number  of  whorls,  its  smaller  last  whorl  and  aperture  in  propor- 
tion to  the  whole  shell,  its  more  slender  pillar  and  larger  umbilicus,  and 
especially  by  having  its  spiral  sculpture  less  crowded,  and  reticulated 
by  narrow,  flattened  threads  overrunning  the  spirals  and  in  harmony 
with  the  lines  of  growth.  Height,  30;  diameter,  20  mm.,  but  less  i)er- 
fect  specimens  attain  twice  this  size. 

U.  S.  Fish  Commission  station  3375  in  1,201  fathoms,  ooze,  near  Mal- 
pelo  Island,  Gulf  of  Panama. 

Type.— No.  123031,  D.  S.  N.  M. 

The  operculum  is  narrower  and  less  spiral  than  that  of  the  Atlantic 
species. 

PHOS  COCOSENSIS,  new  species. 

Shell  elongate,  acute,  eleven-whorled,  including  a  nucleus  of  four 
whorls;  color,  yellowish  white,  with  variable  brown  spiral  banding; 
scnlpture  of  11  or  12  narrow,  little  elevated,  distant  ribs,  more  or  less 
angalated  at  the  shoulder;  spiral  sculpture  of  numerous  rather  sharp, 
close  threads,  flatter  on  the  last  whorl,  with  a  few  more  prominent  be- 
tween the  suture  and  the  shoulder;  suture  distinct,  whorls  moderately 
rounded;  aperture  longer  than  wide,  with  an  entire  outer  lip,  slightly 
thickened  and  internally  lirate;  throat  white,  pillar  with  a  groove  near 
its  anterior  edge;  canal  short,  deep;  siphonal  fasciole  moderate;  body 
with  a  thin  white  callus.    Height,  47;  last  whorl,  28;  diameter,  19  mm. 

The  operculum  is  smooth-edged,  as  in  Fusus, 

U.  S.  Fish  Commission  station  3368  in  66  fathoms,  near  Cocos  Island, 
Gulf  of  Panama. 

Type.— No.  123010,  U.  S.  N.  M. 

COMINELLA  BRUNNEOCINCTA,  new  species. 

Shell  compact,  solid,  livid  pinkish,  with  narrow,  brown,  distant,  spiral 
hnes  and  a  few  brown  flammules  near  the  suture;  nucleus  smooth, 
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small,  white,  of  two  whorls,  followed  by  five  subseciuent  whorls;  spire 
acute,  whorls  moderately  rounded,  the  last  much  the  largest;  sculpture 
on  the  early  whorls  decussate  by  fine  transverse  riblets,  strongest  near 
the  suture,  and  flattish  spiral  threading;  later  the  whorls  are  polished, 
smooth,  except  for  lines  of  growth  and  narrow,  distant,  sharp  grooves; 
suture  with  a  narrow  channel;  aperture  long,  narrow,  with  a  shallow 
narrow  sinus  behind  and  a  deep  siphoual  sulcus  in  front;  outer  lip  thick- 
ened, tiexuous,  obscurely  lirate  behind,  body  with  a  thin  callus;  pillar 
white,  concave,  with  a  prominent  margin,  shorter  than  the  aperture. 
Operculum  narrow,  elongate  oval,  with  an  apical  nucleus.  Height  of 
shell,  31.6;  of  last  whorl,  24.5;  diameter,  13  mm. 

U.  S.  Fish  Commission  station  3390,  in  56  fathoms,  sand;  tempera- 
ture, 62.60;  in  the  Gulf  of  Panama. 

Type.— 1^0. 122009,  U.  S.  N.  M. 

FUSUS(?)   RUFOCAUDATUS,  new  species. 

Shell  elongate,  acute,  thin,  with  six  or  more  whorls  (partly  eroded) 
covered  with  a  delicate  yellow-brown  epidermis,  the  pillar  and  canal, 
when  fresh,  of  a  pronounced  rufous-brown  or  brown-pink,  which  fades 
more  or  less  in  the  dry  shell;  whorls  drawn  out,  rounded,  with  a  deep 
but  not  channeled  suture;  nucleus  eroded;  the  remaining  whorls 
sculptured  with  about  a  dozen  flattened  subequal  spirals  with  narrower 
grooves  between  them,  crossed  by  lines  of  growth  and  (on  the  last 
whorl  about  20)  sharp  fiexuous  riblets,  which  cross  the  whorl  and 
are  obsolete  on  the  canal;  base  attenuated;  pillar  long,  very  straight, 
attenuated,  twisted,  almost  pervious;  aperture  narrow;  outer  lip  very 
thin,  sharp,  concave  near  the  shoulder,  produced  in  front,  modified 
by  the  sculpture,  but  not  lirate.  Height  of  (eroded)  shell,  30;  of  last 
whorl,  21;  diameter,  9  mm. 

U.  S.  Fish  Commission  stations  3360,  3374,  3392  and  3415,  in  1,270  to 
1,879  fathoms,  Gulf  of  Panama. 

This  elegant  little  shell  recalls  Boreotrophon  in  its  sculpture,  and  may 
not  be  a  true  Fuhus.  The  spirals  in  some  of  the  specimens  are  narrower 
and  more  numerous  than  in  the  type,  and  in  the  young  the  ribs  are  less 
sharp  and  the  color  more  ashy. 

Genus  TRACTOLIRA,  Dall. 

Shell  slender,  drawn  out  in  its  coil,  fusiform,  with  a  short  canal  and 
pervious  axis;  outer  lip  simple,  not  expanded  or  lirate;  body  not  cal- 
lous, the  axis  twisted,  with  a  single  stroug  plait  at  its  anterior  edge, 
the  young  showing  five  or  more  narrow,  low,  thread-like  ridges  behind 
the  one  above  mentioned,  but  which  become  obsolete  in  the  adult. 

This  singular  shell  appears  to  be  a  degenerate  abyssal  form  of  Volu- 
tidiv,  but  which  can  not  be  assigned  to  any  of  the  genera  yet  estab- 
lished. 

Type. — T.  Sparta^  Dall. 
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TRACTOLIRA  SPARTA,  new  species. 

Shell  elongate,  slender,  with  a  greenish  or  ashy  adherent  epidermis 
(more  or  less  eroded  near  the  apex  in  all  the  specimens),  and  about  six 
whorls;  nucleus  apparently  as  in  Scaphella,  large,  with  an  a];)ical  spur; 
whorls  drawn  out,  rounded,  with  a  distinct  suture,  the  upper  whorls  at 
first  smooth,  then  with  irregular,  partly  obsolete,  transverse  wrinkles, 
some  of  which  cross  the  whorl,  but  which  are  too  irregular  to  call  ribs; 
surface  everywhere  sculptured  with  numerous,  even,  fine,  flattish  spiral 
threads,  with  equal  or  slightly  wider  interspaces,  and  with  well  marked 
but  not  regular  lines  of  growth;  aperture  subovate,  rather  wide  in 
front,  the  outer  lip  simple  and  hardly  tln'ckened;  the  throat  white,  a 
thin  wash  of  callus  on  the  body,  the  pillar  thin,  pervious,  short;  the 
canal  short  and  wide,  with  hardly  any  siphonal  fasciole;  operculum 
absent.  Height  of  shell.  60;  of  last  whorl,  43;  of  aperture,  28;  diam- 
eter, 19  mm. 

r.  S.  Fish  Commission  stations  33C(),  3374,  3414  and  3415,  in  1,072 
to  2,232  fathoms,  Gulf  of  Panama,  to  Acapnlco,  Mexico. 

Type.—l^o.  122999,  U.  S.  N.  M. 

This  is  a  very  characteristic  and  singular  abyssal  shell. 

SCAPHELLA  BENTHALIS,  new  rpecies. 

Shell  recalling  S.  magellanica^  Sowerl)y,  but  stouter,  with  more 
rounded  whorls,  the  aperture  shorter  and  wider,  with  a  broad  fiexure 
where  the  lip  turns  to  meet  the  body  whorl,  while  in  aV.  wagellanlca 
the  posterior  part  of  the  aperture  is  pointed;  the  latter  has  two  strong 
plaits  on  the  pillar;  8,  henthalis  has  three,  all  obsolete,  the  middle  one 
most  i^erceptible,  and  has  a  less  marked  canal  and  siphonal  fasciole. 
The  interior  of  the  aperture  is  pale  flesh  color:  the  exterior  seems  to 
have  been  like  that  of  S,  magellaniea^  but  is  almost  entirely  decorti 
cated.  It  ha«  five  whorls  beside  the  nucleus,  and  there  is  no  oper- 
culum. Height,  125;  of  the  last  whorl,  DO;  of  the  aperture,  70;  width 
of  the  ai)erture,  35;  of  the  (decorticated)  shell,  00  mm. 

U.  S.  Fish  Commission  station  3360,  in  1,G72  fathoms,  sand,  in  the 
Gulf  of  Panama;  temperature  at  bottom,  42^  F. 

At  first  sight  one  would  be  disposed  to  think  that  this  specimen 
represented  a  northward  extension  by  3,300  miles  of  the  Magellanic 
species^,  but  a  more  careful  examination  shows  numerous  points  of 
difference. 

CANCELLARIA  CENTROTA,  new  species. 
Shell  solid,  short,  ashy  or  pinkish  white,  with  a  smooth,  small  nucleus 
of  two  whorls,  and  five  and  a  half  strongly  sculptured  su)>sequent 
whorls;  spire  subtabulate,  rather  pointed;  sculpture  of  five  or  six 
strong  spiral  threads,  of  which  that  at  the  shoulder  is  much  the  largest, 
crossed  by  (on  the  last  whorl  nine)  sharp,  recurved  varices,  spiny  at  the 
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iiitersectiouA  in  well -developed  specimens,  the  spines  at  the  shoulder 
much  louger  thau  the  others,  while  in  some  depauperate  specimens  the 
only  spines  are  at  the  shoulder;  there  is  also  some  obscure  spiral  stria- 
tion  between  the  threads  on  the  last  whorl,  and  the  lines  of  growth  are 
irregular  and  often  prominent;  aperture  subtriangular,  with  three 
strong  plaits  on  the  pillar,  and^  in  fully  adult  shells,  some  faint  liration 
inside  the  outer  lip;  canal  short,  distinct,  forming  a  strong  fasciolc 
around  a  narrow,  deep  umbilicus,  over  which  the  inner  Up  is  partly 
reflected;  body  with  a  wash  of  callus;  throat  wlytish.  Height  of  shell, 
35;  of  last  whorl,  25;  of  ai>erture,  18;  width  of  shell  exclusive  of  the 
spines,  20  mm. 

U.  S.  Fish  Commission  station  ;3368,  in  GG  fathoms,  near  Cocos  Island, 
Gulf  of  Panama. 

Tj/2)e.-^'So.  12299G,  U.  S.  N.  M, 

This  is  the  most  thorny  species  yet  described. 

CANCELLARIA  lO,  new  species. 

Shell  fusiform,  solid,  whitish  or  pink,  with  a  more  or  less  olivaceous 
epidermis,  and  about  six  whorls;  spire  pointed,  whorls  rounde4,  some- 
what constricted  in  front  of  the  suture,  which  is  appressed;  sculpture 
of  numerous  flattened  spiral  threads,  with  about  equal  interspaces, 
uniform  over  the  whole  surface,  but  with  occasional  finer  intercalary 
threads;  these  are  crossed  by  (on  the  last  whorl  about  13)  rather  stout, 
rounded  ribs,  strongest  at  the  shoulder,  obsolete  beyond  the  periphery^ 
and  not  reaching  the  suture  behind  them;  aperture  rather  long,  outer 
lip  simple,  smooth,  not  reflected  or  lirate;  pillar  rather  straight,  with 
three  strong  plaits;  canal  shallow,  wide,  pointed,  making  no  percepti- 
ble fasciole;  umbilicus  none;  body  with  a  thin  wash  of  callus.  Height 
of  shell,  43;  of  last  whorl,  33;  of  aperture,  25;  width  of  last  whorl, 
21  mm. 

U.  S.  Fish  Commission  station  3354,  in  322  fathoms.  Gulf  of  Panama. 

This  species  has  much  the  look  of  a  gigantic  Admete,  but  without 
the  arched  pillar.  Most  of  the  specimens  were  eroded,  and  the  species 
has  a  genuine  abyssal  aspect. 

PLEUROTOMA  (STEIRAXIS)  AULACA,  new  species. 

Shell  large,  solid,  white,  fusiform,  with  about  five  whorls  (nucleus 
eroded)  covered  with  a  pale  straw-colored  epidermis;  whorls  rounded, 
with  rather  distinct  lines  of  growth  crossed  by  numerous  very  sharp, 
narrow,  prominent,  subequal  spiral  ridges  with  about  equal  or  nar- 
rower  interspaces;  the  periphery  is  forn.ed  by  a  sort  of  rib,  on  which 
stand  two  to  four  similar  keels,  but  snmller  thau  the  others  and  more 
crowded;  in  front  of  the  rib  there  is  a  faint  constriction  of  the  whorl; 
the  keels  are  less  prominent  on  the  canal,  which  is  moderately  long  and 
recurved;  on  the  penultimate  whorl  there  are  about  14  keels  between 
the  sutures;  aperture  elongate,  reflecting  the  sc^jlptui'e,  but  without 
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lirje  J  outer  lip  very  flexuoas,  with  a  broad,  ratber  shallow  anal  sulcus 
behind,  and  arched  forward  in  front  of  the  peripheral  rib;  body  white, 
not  callous;  pillar  thin,  attenuated,  and  obli<]uely  truncate  in  front, 
concave,  twisted,  exhibiting  a  pervious  axis;  canal  shallow,  not  produc- 
ing a  fasciole;  operculum  like  that  of  Mohnia  frielei.  Height  of  shell, 
60;  of  last  whorl,  48;  of  aperture,  38;  maximum  diameter,  26  mm. 

U.  S.  Fish  Commission  station  3416,  in  1,879  fathoms,  globigerina 
ooze;  bottom  temperature,  36°  F.;  off  Acapulco,  Mexico. 

T%fpe.—^o.  123099,  U.  S.  N.  M. 

The  initiatory  part  of  the  operculum  is  spiral,  as  in  Mohnia^  thus 
differing  from  the  other  deep-water  Pleurotomidaj,  which  it  in  general 
resembles.  They  have  the  nucleus  of  the  operculum  apical  and  not 
spiral. 

If  it  be  thought  necessary  to  use  a  sectional  name  for  this  species,  it 
might  be  called  SteiraxiSj  differing  from  the  other  Pleurotomas  as  Mohnia 
differs  from  the  species  of  Chrysodomus. 

PLEUROTOMELLA   CASTANEA,  new  species. 

Shell  polished,  thin,  resembling  P.  cingulata,  Dall,  of  a  chestnut- 
brown  color,  fading  to  a  paler  pinkish-brown,  with  seven  whorls,  the 
nucleus  eroded,* the  early  whorls  with  four  or  five  ilattened  elevated 
spirals  with  wider  interspaces  in  iront  of  a  somewhat  sloping  anal 
fasciole,  more  or  less  reticulated  by  narrow,  slender,  irregular,  elevated 
riblets  in  harmony  with  the  lines  of  growth,  and  which  form  on  the 
fasciole  delicate  arches  concave  forward ;  the  suture  is  a])pressed ;  on 
the  body  are  about  20  spirals,  stronger  at  the  shoulder,  smaller  and 
closer  forward,  the  wide  interspaces  finely  spirally  striate,  while  the 
most  prominent  spirals  are  undulate  or  obscurely  nodulous;  the  trans- 
verse sculpture  is  nearly  obsolete  and  hardly  to  be  distinguished  from 
the  incremental  lines;  aperture  elongate,  oval ;  outer  lips  thin,  sharp, 
crenulated  by  the  sculpture,  but  not  Urate;  anal  sulcus  shallow,  wide, 
€lirectly  in  front  of  the  suture;  body  with  a  thin  wash  of  callus;  pillar 
thin,  gyrate,  attenuated  in  front,  forming  a  narrowly  pervious  axis,  the 
whole  of  a  pinkish-brown  color;  canal  short,  shallow,  not  recurved. 
Height  of  shell,  53;  of  last  whorl,  38;  of  aperture,  28;  diameter,  23  mm. 

U.  S.  Fish  Commission,  station  3400,  in  1,322  fathoms,  ooze;  temper- 
ature, 36°  F.;  eastward  from  the  Galapagos  Islands. 

Type.—J>fo.  123134,  U.  S.  N.  M. 

This  differs  froln  P.  cingulata,  Dall,  by  its  smaller  size,  more  sloping 
whorls,  more  delicate  and  reticulate  sculpture,  and  by  its  pervious 
axis.    The  animal  is  blind,  and  there  is  no  operculum. 

NUCULA  IPHIGENIA,  new  species. 

Shell  large,  solid,  much  like  Iphigenia  brasiliana  in  outline,  anterior 
end  i)roduced,  rounded,  longer  than  the  posterior;  hinder  end  obliquely 
truncate, attenuated ;  beaks  elevated,  somewhat  pointed,  opisthogyrous : 
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sculpture  of  feeble,  narrow,  irregular  concentric  wrinkles,  crossed  by 
fine,  sharp,  rather  distant  incised  lines;  lunule  narrow,  elongate,  bor- 
dered by  a  faint  ridge;  escutcheon  small,  broader  than  long,  set  oft'  by 
an  impressed  line  from  the  large  posterior  area,  which  is  flattened  but 
not  definitely  limited,  the  margin  of  the  valve  projecting  somewhat  in 
the  middle  line;  base  rounded  in  front,  somewhat  impressed  posteri- 
orly; interior  brilliantly  nacreous,  with  a  strong  pallial  line  and  sub- 
equal  adductor  scars;  the  pallial  area  more  or  less  punctate;  basal 
margin  denticulate;  hinge  with  about  30  anterior  and  15  posterior 
teeth,  strong,  projecting,  and  somewhat  angular;  chondro])hore  nar- 
row, pear-shaped,  projecting  forward  from  the  hinge  line.  Height  of 
shell,  22.5;  length,  35;  diameter,  16  mm. 

U.  S.  Fish  Commission  station  3396,  in  259 fathoms,  Gulf  of  Panama; 
temperature,  47.4o  F. 

Type.—'^o.  122896,  U.  8.  K.  M. 

This  fine  shell  is  one  of  the  largest  known,  and  peculiar  from  its  elon- 
gated shape  and  posterior  attenuation.  The  periostracum  seems  to 
have  been  thin,  dull,  and  yellowish. 

LIMOPSIS  COMPRESSUS,  new  species. 

Shell  large,  thin,  compressed,  with  a  yellowish-brown,  pale,  pilose  epi- 
dermis; surface  reticulated  with  fine  radiating  striae  and  rather  irreg- 
ular elevated  lines  of  growth;  beaks  low,  but  conspicuous,  small,  and 
swollen;  area  narrow,  long,  about  equal  on  each  side  of  the  beaks; 
dorsal  line  straight,  anterior  end  rounded,  posterior  produced,  rounded; 
interior  white,  smooth,  with  plain  margins;  posterior  adductor  scar 
larger  and  lower  than  the  anterior;  ligament  central,  lozenges];iai)ed, 
thin;  hinge  with  about  six  posterior  and  eight  anterior  teeth,  small, 
obscure,  separated  by  a  wide  edentulous  space,  and  obsolete  in  senile 
specimens.  Length  of  shell,  45;  height,  37;  diameter,  17.5  mm.,  exclu- 
sive of  the  hair-like  processes  of  the  periostracum. 

U.  S.  Fish  Commission  station  3382, in  1,793  fathom8,Gulf  of  Panama; 
temperature,  36^  F. 

Type.—^o.  122889,  U.  S.  N.  M. 

PHILOBRYA  ATLANTICA,  new  species. 

Shell  small,  thin,  short-mytiliform,  covered  with  a  conspicuous,  thin, 
greenish  epidermis,  prominent  on  the  ribs  and  at  the  margin;  valves 
rather  inflated,  the  beaks  crowned  with  the  subovate  glochidial  valves 
of  the  nepiouic  young,  bordered  by  a  narrow  elevated  margin,  then 
smooth  and  inflated  for  a  short  distance,  then  radiately  ribbed,  with 
about  11  squarish  elevated  ribs,  marked  with  projecting  epidermis, 
between  which  the  margin  is  slightly  excavated;  anterior  end  short, 
projecting  a  little  beyond  the  beaks;  area  linear,  amphidetic;  ligament 
internal,  short, almost  terminal;  interior  of  valves  smooth,  the  hinge  line 
rather  broad,  edentulous;  the  scars  as  in  Mijtilm;  the  byssal  gape  very 
narrow.    Length  of  shell,  4;  breadth,  3;  diameter,  2  mm. 
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U.  S.  Fish  Commission  station  2770,  off  Spiring  Bay,  Argentine  coast; 
attached  to  seaweed  dredged  in  58  fathoms. 

Tjjfpe.— No.  97057,  U.  S.  N.  M. 

This  little  species  is  interesting  as  being  the  first  marine  Pelecypod 
in  which  the  existence  of  a  glochidium  stage  was  recognized.  An  exam- 
ination of  P.  «eto«a,  Carpenter,  from  Cape  St.  Lncas  shows  that  it  agrees 
iir  this  particolar.  The  genns  was  originally  named  BryophUa^  which 
proved  to  be  preoccupied,  and  was  changed  to  Philohrya}  The  genus 
is  apparently  related  to  Fteria^  rather  than  to  Pinna^  as  supposed  by 
Carpenter. 

CALLOCARDIA  STEARNSII,  Dall. 
Callocardia  stearmm,  Dall,  Ptoc.  U.  S.  Nat.  Mus.,  XVII,  p.  693,  fig.  1  A,  1895. 

Shell  closely  resembling  C.  ( Vegieomya)  venustUj  Dall,  but  larger,  less 
inflated,  the  anterior  end  higher,  the  base  more  rounded,  and  the  pos- 
terior end  more  angular  and  proportionally  longer.  Internally  the 
flexure  in  the  pallial  line  below  the  posterior  adductor  scar  is  more 
marked,  and  the  ligament  and  also  the  posterior  tooth  in  the  right  valve 
are  conspicuously  shorter.  C.  steamsii  has  the  same  pale  straw-colored 
epidermis  and  feeble  incremental  sculpture  as  G.  ventista,  but  the  lunule 
is  narrower  and  the  line  circumscribing  it  less  impressed.  Height,  1 7.5 ; 
length,  25;  diameter,  11.5  mm.;  the  vertical  of  the  beaks  is  behind  the 
anterior  end  about  7  mm. 

Off  the  coast  of  Washington,  near  Tillamook,  at  U.  S.  Fish  Gommis. 
sion  station  3346,  in  786  fathoms,  mud;  temperature,  37.3'^  F, 

This  genus  is  remarkable  for  its  subfoliobranchiate  gills,  so  very  dif- 
ferent from  the  loosely  reticulate  branchia  of  the  shallow- water  Iso- 
eardiaj  with  which  until  recently  Callocardia  was  associated  as  a  mere 
subgenus.  These  are  described  in  the  paper  to  which  reference  is  made 
above,  but,  the  8i)ecies  having  been  only  named  in  manuscript  at  that 
time,  it  was  thought  best  to  add  the  present  description. 

CALLOCARDIA  LEPTA,  new  species. 

Shell  large,  thin,  earthy,  white,  compressed,  with  an  olivaceous  or  yel- 
lowish, dehiscent  epidermis,  with  concentric  wrinkles  and  projecting 
lamina;,  which  in  the  young  are  somewhat  regularly  spaced  and  dis- 
tant, in  the  adult  crowded  and  irregular ;  beaks  small,  low,  not  conspicu- 
oim,  moderately  inflated;  valves  evenly  arcuate  below,  rounded  at  both 
extaremities,  the  anterior  shorter  and  less  high  than  the  posterior;  lunule 
narrow,  long,  bounded  by  an  incised  line;  ligament  external,  long,  set 
in  a  groove,  with  the  escutcheon  narrow,  its  edges  elevated  above  the 
dorsal  margins  of  the  valves  and  obtusely  keeled,  extending  one-half 
longer  backward  than  the  length  of  the  ligament;  interior  smooth,  or 

'Smithsonian  Miscellaneous  Collections^  X,  No.  252,  Mollusks  of  Western  North 
-Mnerica,  by  P.  P.  Carpenter,  index,  p.  21,  December,  1872. 

Proc.  K  M.  95 2 
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slightly  radially  striate,  margins  flattish,  smooth;  anterior  adductor 
scar  narrow,  posterior  wider,  the  pallial  line  joining  it  in  front  of  its 
posterior  edge,  producing  an  indentation,  though  not  a  sinus,  of  the 
pallial  line;  hinge  narrow;  teeth  small,  compressed,  three  (more  or  less 
obscure)  in  each  valve;  in  the  right  a  long,  strong  ant^erior  lamella, 
extending  most  of  the  way  between  the  umbo  and  the  adductor  scar, 
with  a  socket  around  its  posterior  end,  above  this  a  short,  small,  thiti 
lamina,  joined  around  the  socket  with  a  thicker  lamina,  obscurely  wavy 
and  extended  backward ;  in  the  left  valve  a  stout  subtriangular  central, 
joined  to  a  thin,  short,  anterior  lamina,  with  a  socket  under  it;  a  short, 
obscure,  radial  tooth  behind  the  central  one;  no  lateral  teeth  in  either 
valve,  and  the  cardinals,  as  usual  in  this  group,  somewhat  variable, 
obscure,  or  ill-defined.  Height  of  shell,  40;  length,  >58;  diameter,  23 
mm. ;  the  vertical  of  the  beaks,  17  mm.  behind  the  anterior  end  of  the 
shell. 

Type.—^o.  126761,  U.  S.  N.  M.,  from  U.  S.  Fish  Commission  station 
3009,  in  the  Gulf  of  California,  off  Concepcion  Bay,  in  857  f\\thoms,  mud; 
temperature,  38o  F.  Also  specimens  (No.  106857,  U.  S.  K  M.)  from 
station  3346,  off  Tillamook,  Oregon,  in  786  fathoms. 

This  large,  rather  compressed  species  has  somewhat  the  outline  of 
the  IndoPacific  Tapes. 

CALLOCARDIA  OVALIS,  new  species. 

Shell  resembling  the  last  species,  but  smaller,  more  oval,  the  poste- 
rior dorsal  border  more  arched,  the  proportional  inflation  greater,  the 
lunule  wider,  the  ligament  proportionally  and  actually  longer,  the  epi- 
dermis more  adherent  and  without  projecting  fringes  or  lamellae;  inter- 
nally the  teeth  are  smaller  and  more  feeble,  and  the  pallial  line  recedes 
less  at  the  posterior  adductor  scar.  Height,  26;  length,  36;  diameter, 
16  mm.;  the  vertical  of  the  beaks  8  mm.  behind  the  anterior  end  of 
the  shell. 

f  U.  S.  Fish  Commission  station  3360,  in  the  Gulf  of  Panama,  in  1,672 
fathoms,  sand ;  temperature,  36.4°  F. 

Tyi?e.— No.  106898,  U.  S.  N.  M. 

CALLOCARDIA  GIGAS,  new  species. 

Shell  large,  rather  thin,  inflated,  with  a  thin,  wrinkled,  olivaceous 
epidermis  over  an  earthy,  concentrically,  irregularly  striated  surface; 
beaks  low,  inconspicuous;  lunule  and  escutcheon  somewhat  impressed, 
but  not  limited  by  any  distinct  line;  valves  elongated,  recalling  the 
shape  of  Modiola  capax,  Conrad,  in  a  general  way;  the  anterior  side 
shorter  and  less  high,  the  base  impressed  in  the  middle,  more  expanded 
in  front  and  behind;  dorsal  margin  rather  evenly  arched;  both  ends 
rounded;  internally  dentition  strong,  like  that  of  0.  lepta,  but  more 
distinctly  developed;  ligament  short  (about  20  mm.),  set  in  a  groove; 
interior  of  valve  somewhat  radially  striate;   posterior  adductor  scar 
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somewhat  larger,  the  pallial  line  set  in  below  it,  somewhat  irregalar, 
but  Bot  forming  a  distiBct  angular  sinus;  margins  of  valve  thin,  smooth. 
Height,  63;  length,  110;  diameter,  50  mm.;  vertical  of  the  beaks,  24 
mm.  behind  the  anterior  end  of  the  shell. 

TJ.  S.  Fish  Commission  station  3009,  off  Conceixsion  Bay,  in  the  Gulf 
of  California,  in  857  fathoms,  mud;  temperature,  38^  F. 

This  relatively  enormous  shell  was  obtained  only  as  a  number  of 
firesh  valves  without  the  soft  parts  but  from  the  shell  characters  it 
can  hardly  be  anything  but  a  giant  Callocardia, 

CALLOGONIA  ANGULATA,  new  species. 

Shell  elongate,  moderately  inflated,  the  surface  as  in  the  other  species; 
the  anterior  end  rounded,  shorter;  the  posterior  end  produced,  pointed; 
ligament  short,  set  in  a  groove;  the  i)osterior  dorsal  border  marked  by 
two  obscure  ridges  radiating  from  the  beak,  the  outer  one  of  which 
terminates  at  the  posterior  extreme  of  the  valve,  angnlating  the  margin ; 
the  epidermis  is  denser  and  lamellose  in  the  interspaces  between  these 
ridges;  lunule  obscure;  basal  margin  nearly  straight,  rounded  up 
toward  the  ends;  beaks  low,  anterior;  interior  white,  with  some  radial 
strise;  hinge  narrow;  right  valve  with  two  low  cardinals  coalescent 
above,  and  a  third,  higher,  springing  between  them;  pallia!  line 
distinct,  with  an  angular,  rather  short,  sinus.  Height,  35;  length,  5S', 
semidiameter,  10  mm.;  the  vertical  of  the  beaks,  18  mm.  behind  the 
posterior  end  of  the  shell. 

U.  S.  Fish  Commission  station  3392,  in  1,270  fathoms,  hard  bottom; 
temperature,  36.40;  in  the  Gulf  of  Panama. 

A  single  right  valve  of  this  distinct  species  was  collected  as  above, 
and  differs  from  Callocardia  especially  by  its  angular  pallial  sinus. 

PERIPLOMA  STEARNSII,  new  species. 

Shell  suborbicular,  thin,  whitish,  with  pale  straw-colored  epidermis, 
sculptured  with  faint  concentric  irregularities  harmonizing  with  the 
lines  of  growth  and  by  very  fine  pustules  arranged  in  radiating  lines, 
stronger  and  more  adjacent  near  and  upon  the  rostrum;  beaks  not 
prominent,  fissured;  left  valve  slightly  less  convex  than  the  right;  ros- 
trum about  two-thirds  as  wide  as  the  shell,  not  strongly  differentiated, 
but  with  the  epidermis  coarser,  and,  especially  on  the  left  valve,  more 
raised  and  wrinkled,  and  the  basal  margin  slightly  excavated;  interior 
faintly  jiearly;  palhal  sinus  large,  rounded,  shallow;  chondrophore 
strong,  spoon-shaped,  inclined  obliquely  forward.  Length  of  shell,  46; 
height,  35.5;  diameter  of  the  right  valve,  9  mm.;  the  rostrum  20  mm. 
wide,  rounded,  and  moderately  gaping;  total  diameter,  18  mm. 

U,  8.  Fish  Commission  station  30.'U,  in  24  fathoms,  mud ;  off  Point 
Fermin,  at  the  head  of  the  Gulf  of  California. 

This  differs  from  P.  discus^  Stearns,  in  the  radial  arrangement  and 
larger  size  of  its  surfiause  granules,  its  wider  rostrum  and  more  com- 
pressed form.    It  needs  no  compaiison  with  other  ^E^j^*^f^|^,^y  ^^ 
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PERIPLOMA  CARPENTERI,  new  species. 

This  species  is  of  mncli  the  outline  of  P.  stearMii^  Dall,  and  is  best 
described  by  comparison  with  it.  In  P.  steamaii  the  shell  is  somewhat 
less  inflated  and  the  beaks  are  nearer  the  posterior  end,  but  nearer  the 
anterior  end  in  P.  carpenteri)  in  the  latter  the  surface  grannies  are 
more  crowded  and  coarser  and  not  arranged  in  rows  separated  by  a 
clear  space,  as  in  P.  stearnsii;  the  rostrum  in  P.  carpenteri  is  less  dis- 
tinctly marked  oflF  from  the  arch  of  the  base,  the  epidermis  has  a  more 
greenish  tint,  the  interior  is  more  pearly,  with  a  larger  pallia!  sinus, 
and  the  chondrophore  is  wider  and  vertically,  not  obliquely,  directed. 
The  right  valve  is  10  mm.  in  diameter,  with  a  height  of  39  and  a  length 
of  47  mm. 

Only  one  right  valve  was  dredged  at  the  U.  S.  Fish  Oommission  sta- 
tion 3389,  in  210  fathoms,  mud,  in  the  Gulf  of  Panama. 

Type.— No,  106891,  U.  S.  N.  M. 

This  is  the  third  orbicular  species  from  West  America. 
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By  W.  H.  Dali., 

Honorary  Curator  of  ike  Department  of  MoUuake. 


A  LARGE  namber  of  interesting  or  new  species  have  recently  been 
received  by  the  Maseum  irom  the  States  bordering  on  the  Gulf  of 
Mexico,  partly  from  friends  of  the  National  Museum  and  partly  from 
the  U.  S.  Geological  Survey.  Some  of  these  are  described  in  the  fol- 
lowing pages,  but  many  more  remain  to  be  investigated.  As  it  is 
desirable  that  as  full  a  list  as  practicable  of  species  belonging  to  each 
horizon  shall  be  known,  the  following  diagnoses  are  offered  prelimi- 
nary to  the  illustrated  rex)ort  upon  thetn,  which  is  in  preparation. 

Genus  CAROLIA,  Cantraine. 
Sabgonns  WAXULLINA,  DaU. 

Shell  with  the  single  chondrophore  of  Moniaj  the  obsolescent  byssal 
notch  and  plug  and  simple  adductor  scar  of  UpMppium.  The  sensible 
bat  narrow  cardinal  area  of  Ephippium  is  here  represented  by  a  broad 
and  conspicuous  margin;  the  lateral  edges  of  the  ligamentary  scar  in 
the  left  valve  form  narrow,  elevated  crura,  and  the  exterior  is  destitute 
of  the  radiating  sculpture  common  to  all  the  other  forms  of  the  group, 
and  resembles  that  of  the  smooth  Anomias. 

Type^ — Oarolia  ( Wakullina)  Jioridana^  Ball. 

CAROLIA   (VS^AKULLINA)  FLORIDANA,  new   species. 

Shell  thin,  smooth,  nacreous,  adherent  to  other  bodies,  suborbicular, 
more  or  less  irregular;  right  valve  flattened  or  concave,  especially  at 
the  umbo;  left  valve  convex,  with  a  moderately  prominent  umbo  near 
the  cardinal  margin;  hinge  margin  variable,  but  always  with  a  trans- 
verse flattish  area  arched  in  the  middle  over  the  attachment  of  the 
internal  ligament;  exterior  irregularly  imbricated  by  the  scaly  nacre- 
ous layers;  interior  smooth,  with  a  large  subcentral,  nearly  orbicular 

Proceedings  of  the  United  States  National  Musonm,  Vol.  XVUI—No.  1035. 
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adductor  scar;  the  minute  sealed  byssal  foramen,  under  tbe  middle  of 
the  chondrophore,  connected  by  a  soldered  linear  suture  with  the  upper 
anterior  margin  of  the  valve;  chondrophore  rounded,  triangular,  broad, 
radiately  rugose  above,  recurved  as  a  thin  lamina  from  the  umbo  in 
fully  adult  specimens,  rather  closely  sessile,  and  fitting  into  the  umbonal 
cavity  of  the  left  valve;  left  valve,  with  the  ligamentary  attachment 
broadly  triangular,  marginated  by  a  thin  shelly  lamina  on  each  side, 
and  arched  over  by  the  elevated  portion  of  the  cardinal  area;  there  is 
no  trace  of  a  byssal-muscle  scar  in  adult  examples.  Breadth  in  either 
direction  about  110;  maximum  diameter  of  the  closed  valves,  9  mm. 

Sopchoppy  limestone,  on  the  banks  of  Deep  Creek,  near  the  Sop- 
choppy  Kiver,  Wakulla  County,  Florida,  collected  by  the  U.  S.  Geo- 
logical Survey. 

The  original  Caroliai^  from  the  Eocene  of  Egypt;  the  present  species 
from  the  older  Miocene  of  the  Gulf  border. 

OSTREA  PODAGRINA,  new  species. 

Shell  compact,  thick  and  heavy,  wider  than  high,  with  very  short 
wide  beaks,  coarsely  imbricated  surface,  inflated  shell,  with  three  or 
four  strong,  wide,  rather  irregular  radial  plications;  interior  smooth, 
distinctly  marginated,  with  a  large  subcentral  adductor  scar;  hinge 
and  beak  flat,  the  ligamentary  area  in  the  flat  valve  hardly  excavated, 
the  edges  of  the  flat  valve  near  the  cardinal  border  with  two  obscurely 
wrinkled  projecting  crura,  which  fit  into  shallow  depressions  in  the 
opposite  valve;  elsewhere  there  are  no  strite  or  pustules  on  the  edge  of 
the  valves.    Height,  110;  width,  100;  diameter,  50  mm. 

West  bank  of  the  Suwauee  River,  Florida,  at  station  2612,  in  the 
uppermost  Eocene  bed. 

OSTREA  FALCO,  new  species. 

Shell  thin,  the  fixed  valve  thin,  irregular,  cellular  or  de^p,  adherent 
over  most  of  its  surface,  having  a  deep  umbonal  cavity  under  the  car- 
dinal border;  the  exterior  rude,  not  perceptibly  scul^jtured;  free  valve 
flat,  thin,  with  a  very  acute,  usually  curved,  flat  beak ;  the  interior  mar- 
gins with  a  row  of  strong  pustules  extending  two-thirds  the  length  of 
valve  from  the  beak,  and  fitting  into  corresponding  pits  in  the  fixed 
valve;  adductor  scar  small,  rather  laterally  situated;  the  valve  as  a 
whole  more  or  less  arcuate;  exterior  showing  remains  of  a  purplish 
tint,  with  low,  numerous,  even,  concentric  iiYibrications,  each  of  which 
is  finely  radially  threaded,  with  rather  wider  interspaces  between  the 
threads;  general  outline  flabelliform,  wide,  and  rounded  in  front  and 
acutely  pointed  behind.  Height  of  a  medium-sized  specimen,  52; 
widtb,  35;  diameter,  about  19  mm.,  but  very  irregular  in  different 
specimens. 

Jackson  Eocene,  in  the  Zeuglodon  bed,  near  Cocoa  post-office,  south- 
ern Alabama,  collected  by  ]\Iessrs.  Burns  and  Schuchert. 
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Oysters  are  proverbially  diflScult  and  obscure  mollusks,  but  probably 
no  other  species,  recent  or  fossil^  is  more  characteristic  and  distinct 
than  the  one  above  described. 

TURRITELLA  ALCIDA,  new  species. 

Shell  resembling  T,  mquistriata^  Conrad,  but  more  acute  and  more 
rapidly  enlarging,  shorter,  with  the  anterior  ridge  on  the  whorl  com- 
pressed and  almost  keeled,  closer  to  the  suture  in  front,  to  which  the 
base  drops  abruptly,  and,  on  the  final  base,  flatter;  owing  to  the  form 
of  the  base  and  the  constriction  of  the  upper  part  of  the  whorl,  the 
turns  apx)ear  to  overhang  the  suture.  Length,  85;  diameter,  21.5  mm., 
in  a  specimen  with  17  whorls. 

"Alum  Bluflf  sands,"  horizon  of  the  older  Miocene,  at  Oak  Grove, 
Santa  Bosa  County,  Florida;  also  in  the  same  bed  at  Eock  Bluff,  Appa- 
lachicola  Biver,  Florida. 

Characteristic  of  this  horizon  and  confined  to  it. 

ACTION  CHIPOLANUS,  new  species. 

Shell  small,  fusiform,  with  six  whorls ;  an  elevated  spire,  acute  except 
for  the  rather  blunt  apical  whorl,  brilliantly  polished  all  over  and 
sculptured  only  by  a  few  incised  lines  in  front  of  the  periphery,  and 
more  crowded,  and  becoming  more  crowded  anteriorly;  suture  distinct, 
almost  channeled;  nucleus  small,  rounded,  the  sinistral  part  buried  in 
the  whorl;  aperture  about  equal  to  the  spire,  narrow,  rounded  in  front, 
with  a  thin  edge  continuous  with  the  pillar;  pillar  thin,  with  a  single 
plait;  umbilical  region  impressed.  Altitude,  6.3;  major  diameter, 
2.6  mm. 

JSabitat. — Chipola  beds  (2213),  1  mile  below  Bailey's  Ferry,  Calhoun 
County,  Florida. 

Ttfpea. — No.  113860,  U.  S.  N.  M.;  also  specimens  in  the  collection  of 
T.  H.  Aldrich. 

Not  very  different  from  A.  punctostriatuSj  which  is  proportionally 
shorter,  stouter,  less  glossy,  and  with  the  spire-angle  less  acute. 

ACTION  (RICTAXIS)  PUSULUS,  new  species. 

Shell  small,  very  slender;  specimens  decollate,  but  originally  with 
five  or  more  whorls;  surface  polished,  slightly  striated  by  the  incre- 
mental lines;  whorls  spirally  grooved  by  about  25  strong,  channeled 
grooves,  which  become  more  close-set  anteriorly;  these  grooves  are 
crossed  by  elevated  incremental  lines,  regularly  equidistant  and  close- 
set,  giving  a  punctate  appearance  to  the  grooves;  the  interspaces  near 
the  suture  considerably  wider  than  the  grooves  and  flattened,  anteriorly 
equal  to  the  grooves  and  somewhat  rounded,  and  elevated  so  as  to  look 
thread-like;  suture  distinct,  not  deep;  aperture  narrow,  rounded  in 
front,  crenulated  on  the  edge  by  the  sculpture,  the  outer  lip  rounded 
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in  front,  but  not  quite  continuous  with  the  obliquely  truncate  pillar; 
pillar  short,  concave,  with  a  strong  plait  behind  at  its  junction  with 
the  body.  Longitude  of  decollate  type,  7.5  5  of  last  whorl,  6 ;  of  aperture, 
4.5;  maximum  diameter,  2.5  mm. 

Habitat. — Ghipola  beds,  with  the  last  species. 

Types, — No.  113863,  U.  S.  N.  M.;  also  specimens  in  Mr.  Aldrich's  col- 
lection. 

This  is  a  peculiar  and  characteristic  species  not  like  any  heretofore 
known  from  American  Tertiary  or  recent  faunae,  and  easily  recognized 
by  its  slender,  drawn-out  form  and  sharp  spiral  sculpture. 

ACTION  MYAKKANUS,  new  species. 

Shell  rather  slender,  the  aperture  longer  than  the  spire,  the  whorls 
five  beside  the  nucleus;  outline  pointed-ovate,  suture  distinct,  not 
impressed;  sculpture  of  about  25  evenly  distributed,  spiral,  punctate 
grooves  with  wider  interspaces;  the  interspaces  are  fattened  and  pol- 
ished, with  transverse  incremental  rugae;  aperture  rather  narrow,  the 
outer  lip  thin,  so  that  the  sculpture  is  reflected  on  the  inner  surface, 
anteriorly  rounded  and  continuous,  with  a  thin,  short,  arched  pillar  lip, 
carrying  one  well-marked  plait,  with  a  deep  groove  behind  it;  ba«e  with 
no  trace  of  umbilicus.  Longitude  of  shell,  8;  of  aperture,  5;  jnax- 
imum  diameter  of  last  whorl,  3.5  mm. 

Habitat — Pliocene  sands  of  the  Myakka  Eiver,  Florida;  one  speci- 
men collected  by  Mr.  Joseph  Willcox. 

Type.—^o.  113110,  U.  S.  ^.  M. 

This  is  a  shell  more  slender  than  the  average  of  the  genus,  but  a  good 
deal  stouter  than  A.fusulus,  from  which  it  is  otherwise  readily  discrim- 
inated by  the  evenly  disposed  spiral  sculpture  and  the  untruncate 
l)illar. 

RINGICULA  SEMILIMATA,  new  species. 

Shell  minute,  of  three  and  a  half  whorls;  spire  about  equal  to  the 
aperture;  surface  polished,  suture  distinct,  not  deep,  the  spire  a  little 
turrited  and  rather  pointed;  whorls  smooth  behind  the  periphery,  in 
front  of  it  evenly  spirally  grooved,  with  wider  interspaces;  aperture 
wide,  with  a  thickened  and  reflected  margin ;  outer  lips  slightly  patulous 
and  thickest  at  the  middle;  pillar  with  two  strong  plaits,  the  body  with 
comparatively  little  callus,  only  the  oldest  and  most  callous  showing  a 
parietal  denticle,  the  outer  lip  extending  in  front  of  the  pillar,  the  canal 
in  the  adult  very  narrow  and  oblique.  The  size  varies.  Latitude,  1  to 
1.2;  longitude,  1.5  to  2  mm. 

jffa/^itot— Chipola  beds  (2212, 2213),  Calhoun  County,  and  Alum  Bluff 
beds,  at  Oak  Grove,  Santa  Rosa  County,  Florida. 

Types. — No.  113111,  U.  S.  N.  M.;  also  specimens  in  the  collections  of 
Mi".  Aldrich  and  the  Geological  Survey  of  Alabama. 

This  species  appears  to  be  rather  rare;  it  most  nearly  resembles  B. 
guppyi^  Dall,  which  is  grooved  all  over  and  has  a  less  slender  spire. 
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The  parietal  tooth  in  E.  guppyi  is  rarely  absent,  even  in  specimens 
hardly  mature;  in  R,  semilimata  only  the  very  oldest  and  most  callous 
specimen  shows  any  trace  of  it. 

RINGICULA  CHIPOLANA,  new  species. 

Shell  small,  elevated,  slender,  faintly  grooved  all  over,  with  four  and 
a  half  whorls;  spire  about  equal  to  the  aperture,  which  is  longer  than 
wide,  with  a  callous  body-lip  and  reflected  margin.  Longitude,  2.2; 
maximum  diameter,  1.4  mm. 

Habitat^Ghvpolo,  beds  (2211);  in  the  lower  bed  at  Alum  Bluff, 
Chattahoochee  Kiver,  Florida. 

Type.—lSo.  113865,  U.  S.  N.  M. 

This  species  is  intermediate  in  size  between  B.  floridana  and  R, 
f^P¥h  ^^^  ^^  sculptured  like  them,  but  has  the  form  of  R.  semilimata, 
especially  the  elevated  spire,  but  with  a  proportionately  narrower 
mouth.  It  differs  from  the  very  similar  B.  hiplicata^  Lea,  by  the  absence 
of  any  denticles  or  lirse  on  the  outer  lip  when  mature. 

TORNATINA  INCISULA,  new  species. 

Shell  small,  subcylindrical,  slightly  larger  anteriorly,  aperture  as 
long  as  the  shell;  spire  coiled  in  one  plane,  so  that  in  profile  only  the 
small  bulbous  nucleus  projects  above  the  last  whorl;  surface  smooth, 
hardly  polished,  marked  only  with  incremental  lines,  and  in  some  speci- 
mens with  a  few  faint  incised  spiral  lines  about  the  base;  suture  deeply 
channeled,  its  margins  produced  and  sharp,  forming  the  posterior  end 
of  the  shell,  except  for  the  minute  globular  nucleus  which,  when  not 
lost,  is  quite  conspicuous;  whorls,  about  four,  the  last  enveloi)ing; 
aperture  very  narrow  and  deeply  notched  at  the  suture,  anteriorly 
rounded,  the  thin,  sharp  outer  lip  passing  insensibly  into  the  short, 
stout,  arched  pillar,  which  is  bounded  on  the  left  by  a  sharp  groove, 
sometimes  deepened  to  a  chink,  and  carries  a  single,  oblique,  sharp 
plait;  a  thin  callus  covers  the  body,  and  the  outer  lip  is  somewhat 
produced  in  the  middle.  Longitude  of  shell,  5.5;  maximum  diameter, 
2.5  mm. 

Habitat.— Qhxgolfk  beds  (2211,  2212,  2213),  Florida,  where  it  is 
abundant. 

Type*.— No.  113867,  XJ.  S.  N.  M.;  and  in  the  collection  of  T.  H. 
Aldrich. 

This  species  is  more  slender  than  T.  canaliculata^  Say,  and  has  the 
spire  so  coiled  as  to  be  invisible,  and  the  sutural  channel  extremely 
deep  and  sharp-edged. 

TORNATINA  MYRMECOON,  new  species. 

Shell  small,  long-ovate,  of  three  and  a  half  whorls  beside  the  minute 
globular  nucleus;  surface  smooth  or  marked  only  by  faint  incremental 
lines  and  microscopic  spiral  striae;  aperture  slightly  shorter  than  the 
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spire;  suture  narrow,  deeply  channeled;  spire  just  visible  above  the 
sutural  margin,  toward  which  the  i)osterior  part  of  the  last  whorl  is 
evenly  rounded  over;  aperture  narrow  behind,  with  a  deep  sutural 
notch,  the  outer  lip  gently  arched  in  the  middle,  thin  and  sharp,  then 
receding  and  gently  rounded  into  the  broad,  conspicuous  pillar,  which 
is  obliquely  arched  and  chiefly  constituted  by  a  single  broad  plait;  the 
body  whorl  is  covered  at  the  aperture  by  a  thin  layer  of  callus;  there 
is  no  notch  or  chink  behind  the  pillar;  the  anterior  end  of  the  shell  is 
rounded  and  attenuated  in  the  same  degree  as  the  other  end.  Longi- 
tude  of  shell,  6;  maximum  diameter,  3  mm. 

Habitat.'— I>\v^\m  County,  North  Carolina  (2279, 2280),  at  the  Natural 
Well  and  elsewhere. 

Types.— "SoH.  113874,  113875,  U.  S.  N.  M. 

This  pretty  species  is  recognizable  by  the  evenly  rounded  ends  and 
gently  inflated  form,  which  are  not  duplicated  in  any  other  of  our 
Miocene  species. 

TORNATINA  PERSIMILIS,  new  species. 

Shell  small,  short,  subeylindrical,  of  about  three  whorls  beside  the 
nucleus,  the  spire  moderately  prominent,  somewhat  variable  as  usual 
in  this  group,  the  suture  distinct,  bordered  by  a  narrow,  shallow  chan- 
nel; aperture  narrow  behind,  wider  in  front;  outer  lip  thin,  prominently 
arched,  and  very  slightly  constricted  in  the  middle;  in  front,  rounding 
gently  into  the  pillar,  which  has  a  groove  behind  it,  and  is  chiefly  com- 
posed of  a  single  not  much  arched  nor  very  prominent  plait.  Longitude 
of  largest  specimen,  3;  maximum  diameter,  1.25  mm. 

Habitat — Chipola  beds  (2213),  Calhoun  County,  Florida;  a  young 
specimen  from  Oak  Grove,  Santa  Eosa  County,  Florida,  also  probably 
belongs  to  this  species. 

Types.— ^o.  112607,  U.  S.  N,  M.,  and  in  the  collection  of  Mr.  Aldrich 

This  species  is  the  precursor  and  probably  the  ancestor  of  T.  canali- 
culata,  Say,  which  appears  in  the  Chesapeake  Miocene  antl  persists  to 
the  present  day.  It  differs  from  it  in  its  smaller  size  and  by  its  (on  the 
average)  more  cylindrical  shape,  most  of  the  specimens  of  eatmliculata 
showing  a  tendency  to  be  widest  at  the  shoulder  of  the  whorl.  The 
Chipola  specimens  are  more  uniform  than  the  ordinary  canaliculata^ 
yet  if  they  occurred  in  the  same  faunal  horizon  might  fairly  be  regarded 
as  a  dwarf  race  of  that  species. 

TORNATINA  FISCHERI,  new  species. 

Shell  small,  ovate,  rounded  at  both  ends,  spire  almost  concealed,  of 
two  and  a  half  whorls;  body  slightly  wider  behind  the  middle  of  the 
shell ;  aperture  as  long  as  the  shell,  deeply  notched  at  the  suture,  which 
is  channeled,  but  whose  outer  margins  arch  over  and  nearly  conceal  the 
spire,  probably  closing  altogether  in  some  specimens;  aperture  narrow, 
rather  contracted  in  front,  the  outer  lip  thin,  arched  in  the  direction  of 

Digitized  by  VjUU VIC 


18K.  PROCEEDINGS  QF  THE  NATIONAL  MUSEUM.  27 

its  growth  and  slightly  incurved  in  the  middle,  sharp,  anteriorly  round- 
ing into  the  short,  spirally  twisted  pillar,  which  has  a  groove  behind  it 
and  also  a  sharp,  shallow  groove  on  the  plait,  making  it  look  double, 
though  the  distal  end  is  single;  the  body  shows  a  thin  wash  of  callus; 
surface  of  the  shell  when  perfect,  brilliantly  polished,  smooth.  Lon- 
gitude, 2.5;  maximum  diameter,  1.25  mm. 

JJa^rta^— Chipola  beds  (2213),  Chipola  River,  Florida. 

Type*.— No.  113871,  XJ.  S.  N.  M.,  and  in  the  collection  of  Mr.  Aldrich. 

The  groove  on  the  plait  is  a  characteristic  feature. 

This  species  is  named  in  honor  of  Dr.  Paul  Fischer,  the  distinguished 
author  of  the  Manuel  de  Oonchyliologie. 

TORNATINA  (CYLICHNELLA)  QABBI,  DaU. 
Ctflichnella  ovum-lacerti,  Dall,  TrauR.  Wagner  Inst.,  Ill,  p.  15,  1890,  ex  parte. 

Pliocene  of  the  Caloosahatchie  beds,  DaU. 

The  reception  by  the  National  Museum  of  Mr.  Guppy's  collection 
of  West  Indian  fossils  has  enabled  a  critical  comparison  to  be  made 
between  the  North  American  and  Antillean  fossils,  which  had  been 
referred  to  his  species.  The  result  shows  that  the  Pliocene  shell  differs 
from  its  Miocene  forerunner,  being  larger,  projwrtionately  more  slender, 
and  somewhat  more  flaring  at  the  base  than  the  T,  ( C)  bidentata^  Gabb 
and  Orbigny.  For  this  reason  I  propose  for  it  the  name  of  Tornatina 
{Cylichnella)  gabbi.  It  reaches  a  length  of  4.75  mm.,  and  a  maximum 
diameter  of  2.5  mm. 

TORNATINA  (CYLICHNELLA)  OVUM-LACERTI,  Guppy. 

Cylickna  avum-laoerti,  Guppy,  Geol.  Mag.,  I,  p.  437,  pi.  xviii,  fig.  22, 1874. 
Cylichnella  hidentata,  Gabb,  Proc.  Acad.  Nat.  Sci.  Phila.,  1872,  p.  273  (not  pi.  10, 

fig.  2);  Trans.  Am.  Phil.  Soc,  XV,  p.  246,  1873. 
Cylicknella  bidentata,  Dall,  Blake  Gastr.,  p.  46,  1889,  ex  parte. 
Cylichnella  ovum-lacerti ,  Dall,  Trans.  Wagn.  Inst.,  Ill,  p.  15, 1890,  ex  parte. 
Not  Bulla  bidentata,  Orbigny,  Moll.  Cuba,  p.  125,  pi.  iv,  figs.  13-16,  1841. 

In  my  Blake  report  I  followed  Gabb  iu  referring  his  Santo  Domingo 
Cylichnella  bidentata  to  the  Bulla  bidentata  of  Orbigny.  It  appears, 
however,  that  Gabb's  Sauto  Domingo  fossils  are  not  identical  with  the 
species  described  by  Orbigny,  though  the  latter  are  also  found  fossil  in 
our  Miocene  and  Pliocene,  both  in  the  Chesapeake  Miocene  of  Virginia, 
where  it  was  described  under  the  name  of  Bulla  biplicata  by  Lea,  and 
in  the  Chipola  Miocene  of  the  Alum  Bluft*  beds,  on  the  Yellow  lliver  at 
Oak  Grove,  Santa  Kosa  County,  Florida. 

The  Santo  Domingo  fossil  is  a  much  larger  and  proportionately 
stouter  shell  and  more  distinctly  spirally  grooved  all  over,  Orbigny's 
shell  being  often  grooved  only  near  the  base.  Gabb's  shell  measures 
4  mm.  long  and  2  mm.  in  diameter;  Orbigny's  3  mm.  long  by  1.25  mm. 
in  diameter.    For  the  former,  Guppy 's  name  must  be  adopted. 

Gabb^s  types  are  in  the  Academy  of  Natural  Sciences  at  Philadelphia; 
the  National  Museum  possesses  specimens  (No.  113746)  from  Potrero,Rio 
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Amiua,  Banto  Domingo,  and  the  types  of  Mr.  Guppy.  It  may  be  added 
that  the  figure  given  by  Gabb  in  1872  is  not  taken  from  one  of  his  own 
specimens,  but  is  a  bad  copy  of  one  of  Orbigny's  figures,  with  the  spiral 
striation  drawn  as  if  it  ran  obliquely.  The  Pliocene  specimen  referred 
to  C.  ovum-Uwerti  by  me  in  1890,  when  compared  with  Guppy's  original, 
proves  to  be  a  larger  and  more  slender  shell,  which  will  require  a  sepa- 
rate name. 

RETUSA  CHIPOLANA,  new  species. 

Shell  elongatepyriform, posteriorly  attenuated,  smooth,  except  fot* 
lines  of  growth;  spire  sunken,  with  a  small  perforation  over  it ;  aper- 
ture very  narrow,  except  in  front,  as  long  as  the  shell,  produced  behind 
the  suture  at  the  margin  of  the  apical  pit;  outer  lip  thin,  straight, 
rounded  insensibly  into  the  pillar  in  front;  pillar  lip  simple,  thin, 
reflected,  with  a  groove  behind  it;  body  with  little  or  no  callus.  Lon- 
gitude, 5.5;  maximum  diameter,  2.25  mm. 

Habitat — Chipola  beds  (2213),  on  the  Chattahoochee,  and  also  at  Oak 
Grove,  on  the  Yellow  River. 

Type*.— No.  113879  D.  S.  N.  M.,  and  in  the  collection  of  Mr,  Aldrich. 

SCAPHANDER  LANGDONI,  new  species. 

Shell  small,  rather  slender  for  the  genus,  with  the  spire  concealed 
and  covered  by  a  small,  rather  shallow  pit;  aperture  wide,  as  long  as 
the  shell,  with  a  wide  sutural  sinus,  a  straight  outer  lip,  gradually 
rounded  into  the  pillar  in  front;  pillar  simple,  solid;  body  with  little  or 
no  callus;  surface  polished,  transversely  marked  by  lines  of  growth  and 
frequently  by  small,  narrow,  parallel  waves,  stronger  toward  the  mid- 
dle of  the  whorl;  spiral  sculpture  of  fine,  rather  distant,  punctate, 
incised  lines,  uniformly  disposed,  but  varying  somewhat  in  diflFerent 
specimens;  there  is  no  constriction  of  the  whorl  in  front  of  the  sutural 
keel  and  no  groove  behind  the  pillar,  the  axis  is  widely  pervious,  reveal- 
ing the  spire.    Longitude,  13;  maximum  diameter  6.5  mm. 

^oftieaf.— Chipola  beds  (2211,  2213). 

ry2,e«.—Nos.  113883, 113884,  U.  S.  N.  M.;  also  in  the  collection  of  Mr. 
Aldrich. 

This  species  is  more  attenuated  behind  than  8,  primnsj  Aldrich,  and 
less  so  than  the  recent  S,  watsonij  Dall;  in  proportions  and  sculpture 
and  combination  of  characters  this  little  species  does  not  appear  to 
agree  closely  with  any  of  those  previously  known  from  the  region.  It 
is  named  in  honor  of  Mr.  D.  W.  Langdon,  lately  of  the  State  survey 
of  Alabama,  and  to  whom  are  due  the  first  section  of  the  Alum  Bluff 
locality  and  the  discrimination  of  the  Chattahoochee  group  of  rocks. 

ATYS  CEDEMATA,  new  species. 

Shell  small,  inflated,  rapidly  attenuated  in  front  and  behind,  peril >h- 
ery  orominent;  aperture  as  long  as  the  shell,  extending  behind  the 
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inner  lip  and  descending,  with  a  twist,  upon  the  apical  region  of  the 
concealed  spire;  the  shell  is  sharply  constricted  just  in  front  of  the  apex, 
and  the  vortex  thus  included  is  swollen  and  strongly  transversely 
wrinkled;  surface  of  the  shell  polished,  spirally  grooved  toward  each 
end,  smooth  toward  the  periphery;  aperture  rather  narrow,  somewhat 
angnlated  at  both  apices;  pillar  straight,  reflected,  with  a  narrow 
groove  behind  it;  outer  lip  thin,  simple.  Longitude,  4.5;  maximum 
diameter,  2.5  mm. 

Habitat. — Chii)ola  beds  (2213),  Ghipola  Kiver,  Florida. 

Type*.— No.  113889,  U.  S.  N.  M.,  and  in  the  collection  of  Mr.  Aldrich. 

It  is  probable  that  all  the  specimens  which  have  served  for  this  de- 
scription are  immature,  but  it  is  quite  certain  they  are  not  the  young 
of  any  species  of  Atys  now  known  from  our  Tertiary. 

ATYS   (ACROSTEMMA)  GRACILIS,  new  species. 

Shell  small,  slender,  with  the  aperture  longer  than  the  body,  which 
is  obscurely  enlarged  about  the  middle,  slopes  biconically  from  this 
girdle  above  to  the  apex  and  below  to  the  region  just  behind  the  upper 
end  of  the  pillar,  from  whence  it  is  more  rapidly  attenuated  to  the  ante- 
rior end  of  the  shell;  spire  sunken,  the  pit  varying  in  size  in  different 
specimens,  the  margin  slightly  thickened  and  transversely  striated; 
middle  of  the  whorl  smooth,  but  the  distal  portions  more  or  less  dis- 
tinctly spirally  grooved;  the  lines  of  growth  are  feeble;  aperture  nar- 
row, especially  behind,  where  it  is  a  good  deal  i)roduced  above  the  apex, 
with  its  inner  lip  slightly  twisted;  in  front  the  pillar  is  twisted  and 
faintly  grooved,  with  a  shallow  chink  behind  it;  in  front  it  is  obscurely 
obliquely  truncate  where  it  joins  the  anterior  curve  of  the  outer  lip. 
Longitude  5;  maximum  diameter,  2  mm. 

Hahitat.—ChiiK)\sh  beds  (2211, 2213). 

Types.^^o,  113892,  U.  S.  N.  M.,  and  in  the  collection  of  Mr.  Aldrich. 

M.  Gossmann  notes  that  this  section  forms  a  passage,  as  it  were,  from 
Cylichna  to  Atys,  but  it  would  seem  to  the  writer  that  it  is  more 
nearly  related  to  the  latter,  and  should  rank  as  a  section  of  Atys  rather 
than  of  Cylichna. 

ATYS  (ACROSTEMMA     SALINA,  new  species. 

Shell  small,  rather  slender,  involved,  with  a  polished  surface,  and  the 
aperture  produced  in  a  point  behind  the  spire;  body  of  the  ^hell  wider 
anteriorly;  scult>ture  of  fine  incised  lines,  closer  and  more  numerous 
ant-eriorly,  becoming  sparse  about  the  middle  of  the  shell,  and  nearly 
absent  toward  the  spire,  except  at  the  extreme  end;  surface  other- 
wise  smooth,  except  at  the  posterior  end,  where  close-set,  straight, 
sharp,  rather  deep  axially  directed  grooves  extend  from  the  apex  for- 
ward about  one-fifth  the  length  of  the  shell;  aperture  narrowest  in 
the  middle;  outer  lip  axially  straight,  incrementally  somewhat  arched, 
behind  produced  beyond  the  spire  to  a  rather  narrow  jwint,  whence  it 
returns  with  a  twist  on  the  body,  covering  the  apical  region  with  a  rather 
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thick  mass  of  callus,  which  is  much  thinned  anteriorly ;  pillar  thin,  solid, 
arched,  with  a  narrow,  long  chink  behind  it;  aperture  rounded  in  front; 
outer  lip  thin,  sharp-edged,  simple.  Longitude  of  shell,  4.5;  maximum 
diameter,  1.5  mm. 

JJa/>t^a^— Lower  Eocene,'Lisbon  horizon,  at  the  head  of  Saline  Bayou, 
St.  Maurice.  Winn  Parish,  Louisiana,  collected  by  Johnson  (station 
2005). 

Type,—^o.  100971,  U.  S.  N.  M.;  received  from  U.  S.  Geological  Survey. 

This  species  is  remarkable  for  the  combination  of  characters  ordina- 
rily regarded  as  subgeneric  or  sectional.  It  has  the  form  of  Bullinellaj 
but  the  posterior  extension  of  the  aperture  is  narrowed  to  a  rounded 
point,  the  spire  is  concealed,  not  marked  by  any  pit  or  perforation,  but 
covered  by  a  short,  thick  mass  of  callus;  finally,  the  shell  is  very  nar- 
rowly umbilicate,  with  a  slender,  arched,  unplicate  pillar,  twisted,  but 
without  the  short,  strong  twist  of  typical  Atys.  When  fiiUy  developed 
the  fringe- like  grooved  area  at  the  apical  end  is  a  strongly  marked 
character. 

ATYS  OBSCURATA,  new  species. 

Shell  small,  wider  than  A.  gracilis,  and  differing  from  it  in  having 
the  lateral  profile  evenly  curved,  so  that  no  indication  of  the  equatorial 
swelling  is  visible  in  it;  the  aperture  is  proportionately  wider  and  less 
produced  behind,  the  inner  lip  above  the  spire  is  more  strongly  twisted; 
there  is  a  shallow  pit,  but  no  perforation,  at  the  spire,  nor  is  there  any 
thickened  striated  rim  at  the  margin  of  the  pit;  the  spiral  grooving, 
though  similarly  distributed,  is  rather  sharper  than  in  A.  grcicilis,  and 
the  pillar  less  obviously  twisted;  it  is  obliquely  truncate,  narrow,  and 
has  behind  it  a  narrow  but  obvious  groove.  Longitude,  4;  maximum 
diameter,  2  mm. 

Habitat — Lower  bed  at  Alum  Bluff  (2211)  and  the  Miocene  marl  of 
Bowden,  Jamaica  (Bland). 

Types.^^os.  61503,  113893,  U.  S.  N.  M. 

Only  two  specimens  were  obtained  at  Alum  Bluff,  but  the  species 
does  not  seem  to  stand  in  with  any  of  the  others.  It  is  a  typical  AtySj 
and  not  an  Acrostemma. 

RETUSA  (CYLICHNINA)  DECAPITATA,  new  species. 

Shell  small,  subcylindrical,  smooth,  except  for  lines  of  growth,  gen- 
erally polished,  with  a  few  revolving  stria*  on  the  base;  spire  sunken, 
perforate,  below  a  very  shallow  pit  with  the  edge  more  or  less  rounded 
over;  aperture  as  long  as  the  shell,  narrow;  the  outer  lip  sharp, 
simple,  straight,  with  a  deep  sutural  sinus  and  anteriorly  receding  and 
then  rounding  imperceptibly  into  the  pillar;  pillar  twisted,  obscurely 
ridged,  with  a  minute  chink  behind  it;  the  body  with  a  thin  wash  of 
callus.     Longitude,  5.25;  maximum  diameter,  2  mm. 

iffl^i/ae.— Chipola  beds  (2213). 

Types.-^^os.  113S86,  U.  S.  N.  M.,  and  in  Mr.  Aldrich's  collection. 
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This  Species  is  very  close  to  the  recent  Cylichna  verriUii,  Dall,  from 
which  it  is  only  distinguished  by  having  the  posterior  commissure  of 
the  aperture  more  produced  and  the  shell  a  trifle  more  evenly  cylin- 
drical toward  the  apex. 

RETUSA  (CYLICHNINA)  QUERCINENSIS,  new  species. 

Shell  small,  resembling  C.  decapitata^  but  smaller,  more  solid  than 
C.  decapitata  of  the  same  si«e,  and  projwrtionately  a  good  deal  shorter, 
the  apical  pit  wider,  the  posterior  commissure  of  the  aperture  less 
produced,  the  pillar  shorter  and  more  oblique  and  twisted,  and  with  a 
more  distinct  furrow  behind  it;  the  young  C  decapitata  is  attenuated 
anteriorly,  but  the  C.  qv^rcinensisj  which  is  evidently  adult,  is  not  so; 
the  anterior  spiral  striation  is  barely  perceptible  with  a  glass.  Longi- 
tude, 2.5;  maximum  diameter,  1.25  mm. 

Habitat. — Alum  Bluff  beds,  at  Oak  Grove,  Yellow  River,  Santa  Rosa 
County,  Florida,  L.  C.  Johnson. 

Typc-^l^o.  131528,  U.  S.  N.  M. 

This  species  is  small,  but  can  not  be  referred  to  the  young  of  any  of 
the  other  species  known  from  the  region. 

RETUSA  (CYLICHNINA)  DUPLINENSIS,  new  species. 

Shell  cylindrical,  surface  marked  with  lines  of  growth,  which  are 
slightly  elevated  where  they  pass  over  the  ridge  into  the  apical  perfo- 
ration, and  with  fine  spiral  striae,  which  on  and  near  the  base  are 
alternated  with  sharper  grooves;  aperture  narrow,  as  long  as  the  shell; 
the  outer  lip  straight,  behind  but  little  produced,  and  moderately 
receding  to  the  suture;  in  front  the  outer  lip  recedes  and  joins  the 
pillar  evenly;  pillar  very  oblique,  strong,  with  an  obscure  plait,  a  small 
chink  behind  the  anterior  end;  body  short,  with  a  little  wash  of  callus; 
apex  of  the  shell  gently  rounded  over  to  a  cylindrical  perforation,  with 
little  or  no  funicular  border.  Longitude,  6.75;  maximum  diameter, 
2.5  mm. 

HaMtat — Carolinian  marl,  at  the  Natural  Well,  Duplin  County,  North 
Carolina  (2279),  Burns. 

Type.—^o.  113876,  U.  S.  N.  M. 

This  species  differs  from  C.  decapitata  by  its  greater  stoutness,  the 
absence  of  a  funicle  on  the  spire  and  most  obviously  by  its  stronger, 
more  oblique,  and  differently  plaited  pillar.  The  latter  character  also 
separates  it  from  C.  verrilliiy  which  differs  further  in  having  a  well- 
marked  funicle  around  a  proportionally  small  perforation. 

RETUSA  (CYLICHNINA)  MICROTREMA,  new  species. 

Shell  small,  slender,  somewhat  roundly  pointed  at  both  ends,  smooth 
except  for  lines  of  growth;  body  whorl,  except  distally,  quite  cylin- 
drical; aperture  yarrow,  little  produced  behind,  recurved  directly  into 
the  apical  perforation  without  funicular  fasciole  or  decided  notch; 
body  with  a  slight  wash  of  callus;  pillar  nearly  s^r^'J^l^t^ji^^wi^ed, 
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without  perceptible  keel  or  plait,  and  with  only  the  merest  trace  of  a 
groove  behind  it;  outer  lip  straight.  Longitade,  3.2;  maximum  diame- 
ter, 1  mm. 

JBTaWtai.— Natural  Well,  Duplin  County,  North  Carolina  (2279). 

7)fp€.  -No.  113887,  U.  8.  N.  M. 

This  species  only  fails  of  being  a  Volvula  by  having  a  subcylindric^ 
perforation  in  the  place  of  a  projecting  point.  I  have  not  seen  any- 
thing like  it  in  the  recent  fauna. 

Genus  BULLINA,  Ferussac. 
Bullinulaf  Beck;  type,  Bullina  Bcabra,  GMBUX+Iiiidata,  Gray. 
BMtion  ABDER08PIRA,  Dall. 

In  the  typical  Bullina  the  spire  is  exposed  or  even  elevated ;  in  the 
fossil  about  to  be  described  the  apex  of  the  spire  is  hidden,  as  in 
Bulla^  and  marked  only  by  a  perforation.  This  difference  seems  worthy 
of  sectional  discrimination.    Type  B.  {A.)  chipolana^  Dall. 

BULLINA  (ABDEROSPIRA)  CHIPOLANA,  new  species. 

Shell  small,  ovate,  strongly  sculptured,  umbilicated,  with  a  perfo- 
rate apex  and  hidden  spire;  surface  sculptured  with  numerous  sharp 
spiral  grooves  with  wider  polished  interspaces,  crossed  by  distinct, 
equally  spaced  incremental  lines,  more  feeble  on  the  interspaces,  but 
reticulating  or  punctuating  the  grooves;  aperture  as  long  as -the  shell; 
outer  lip  axially  nearly  straight,  incrementally  slightly  arched,  thin, 
with  a  simple  iBdge  and  smooth  internal  surface;  posterior  sinus  with 
a  moderate  notch,  anterior  end  rounded;  pillar  thin,  emarginate,  with  a 
deep  groove  behind  it,  outside  of  which  is  a  well-marked  ridge  bound- 
ing a  narrow,  but  deep  umbilicus;  body  with  a  thin  wash  of  callus;  apex 
perforate,  much  as  in  Btilla  striata.  Longitude,  4.5;  maximum  diam- 
eter, 3  mm. 

Habitat. — Chipola  beds  (2213),  Chipola  River,  Florida,  collected  by 
Burns;  and  near  Gatun,  Isthmus  of  Darieu,  by  Rowell. 

Types.— ^o.  113894,  U.  S,  N.  M.;  and  in  Mr.  Aldrich's  collection. 

HAMINEA   POMPHOLYX,  new  species. 

Shell  small,  thin,  subglobular;  widest  behind  the  middle;  surface 
marked  with  fine  incremental  lines  and  spiral  striae,  hardly  visible 
except  under  a  glass;  apex  impressed,  aperture  wide,  outer  lip  thin, 
arched  axially  and  incrementally,  receding  in  front  and  imperceptibly 
merging  with  the  oblique,  slightly  thickened,  twisted  pillar,  which  from 
below  is  pervious;  body  with  a  thin  wash  of  callus;  shell  slightly  nar- 
rowed in  its  anterior  third.    Longitude,  6.5 ;  maximum  diameter, 5.5  mm. 

Habitat— Ghipolsk  beds  (2211,  2213),  Florida. 

Type*.— Nos.  113895-113897,  U.  S.  N.  M. ;  and  in  the  Aldrich  collection. 

This  species  is  shorter  and  more  globose  than  any  of  the  recent  forms 
of  the  coast. 
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Genus  TEREBRA,  Brugui6re. 

This  genus  is  one  of  the  most  difficult  to  handle  from  the  inexhausti- 
ble tendency  to  variation  the  species  exhibit,  and  which  reDders  it 
frequently  almost  impossible  to  come  to  any  satisfactory  conclusion  as 
to  the  relative  rank  and  i)ermanency  of  the  mutations  exhibited.  Our 
east  American  fossil  species  may  be  arranged  in  three  series;  Terehra 
proper,  with  large,  strong  shells,  the  pillar  with  a  single  strong  anterior 
keel;  Hastula,  Adams,  with  the  pillar  smooth,  the  canal  straight,  and 
the  subsutural  band  absent,  feeble,  or  not  set  off  by  a  sulcus;  Aeus 
Adams,  with  the  band  and  sulcus  more  or  less  distinct,  a  tendency  to 
reticulated  sculpture,  and  the  pillar  with  a  flat  callus  at  the  aperture, 
which  usually  bears  farther  back  two  more  or  less  distinct  plaits  or 
keels.  The  two  latter  may  be  regarded  as  subgenera.  It  is  proper  to 
observe  that  nearly  all  the  diagnoses  of  the  groups  in  Terebrid^e  contain 
a  [)roportion  of  error  in  matters  of  fact.  This  is  especially  the  case 
with  Hastula  and  Acus^  Adams,  whose  arrangement  is  so  generally 
followed. 

In  the  Eocene  we  have  T.  (Eastula)  venustay  Lea,  of  which  T.perlata^ 
Conrad,  T.  miixs^  de  Gregorio,  and  T.  inula^  de  Gregorio,  are  synonyms 
or  mutations;  T,  houstonia  (Harris,  MS.),  new  species;  and  T.  (Acus) 
polygyra,  Conrad,  of  which  T.  andrega  and  T.  xgnara^  de  Gregorio,  are 
mutations.  These  species  are  all  Claibornian,  or  older.  In  the  later 
Eocene  of  Vicksburg  we  have  T.  {Acm)  divisuraj  Conrad,  and  its  vari- 
ety or  mutation  T.  mirula,  de  Gregorio,  and  T.  (Acus)  tantula^  Conrad, 
which  extends  up  into  the  older  Miocene  of  Haiti,  the  Orthaulax  bed 
at  Tampa,  Florida,  and  the  Alum  Bluff  beds  at  De  Funiak  Springs. 

In  the  Miocene  the  genus  is  more  numerously  represented.  Typical 
Terehra  appears  in  the  Haitian  old  Miocene,  which  contains  T.  gahhiij 
Dall  (rohuafa,  Gabb,  not  of  Hinds),  and  T.  haitensiSj  Dall,  new  species. 
In  the  Chesapeake  Miocene  we  have  the  T,  unilineataj  Conrad,  a  well- 
marked  species. 

Acti^  is  represented  in  the  old  or  Chipola  Miocene  by  T.  enrviUneata^ 
new  species,  from  Shiloh,  New  Jersey,  and  Easton,  Maryland;  T.  bipar- 
titaj  Sowerby  (1841),  not  of  Deshayes,  1859),  T,  sulcifera^  Sowerby,  T, 
ifuequulis,  Sowerby,  and  T.  langdoni^  Dall,  new  species,  all  of  which  are 
common  to  Haiti  ai»d  the  Floridian  Chipola  beds;  also  T.  perpunctata^ 
Dall,  new  species,  and  T.  chipolaua,  Dall,  new  species,  of  the  Chipola 
beds.  Later  species  of  Actis  are  T.  dislocata^  Say  (hidenta.,  Conrad,  ex 
parte,  indeniata^  Meek,  by  a  typographical  error,  and  ziga,,  de  Gregorio), 
which  extends  from  the  Chesapeake  Miocene  to  the  recent  fauna;  T. 
carolinetisiSj  Conrad,  of  the  newer  Miocene,  at  the  Duplin  Natural  Well, 
North  Carolina;  T.  emmonsi,  Dall  {neglecta^  Emmons,  1858,  not  of  Mich- 
elotti,  1847),  of  the  Carolinas;  T.  concavaj  Say,  ranging  from  the  newer 
Chesapeake  Miocene  to  the  recent  fauna,  and  T.  protexfa,  Conrad,  from 
the  Pliocene  to  the  recent  fauna;  T.  curriiirata.  Conrad,  and  T.poly- 
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gonatay  new  species.  HaMula^  both  fossil  and  recent,  has  few  American 
species.  T.  evansij  Gabb,  in  the  older  Miocene  of  Chiriqui,  Central 
America,  seems  to  be  an  analogue  of  T.  simplex,  Conrad,  of  the  Chesa- 
peake Miocene  of  Maryland.  The  latter  is  abundant  in  the  beds  of 
St.  Mary's  River,  where  it  is  accompanied  by  a  variety  altior,  Dall,  and 
by  a  small,  smooth  species  common  to  the  older  beds  at  Shiloh.  New 
Jersey,.for  which  the  name  inornata  is  proposed. 

In  early  publications  on  our  Tertiary,  species  were  sometimes  de- 
scribed as  Terebra  which  should  now  be  referred  to  other  families. 
Such  are  T.  costata,  I.  Lea,  1833  (not  of  Borson,  1823,  +  leai,  de  Gre- 
gorio),jr.  gracilis  and  T.  multiplicata,  I.  Lea;  and  also  T.  clavula  and 
coiistrictaj  H.  C.  Lea,  which  belong  to  the  Cerithiacea.  There  are  also 
a  number  of  catalogue  names  or  synonyms,  such  as  T.  perlata^  Con- 
rad (=  venusta,  Lea);  T,  petitiij  Kiener  (=  coarse  var.  of  T.  dislocata); 
T.  loxoneina,  Conrad  (probably  intended  for  one  of  the  varieties  of 
T.  simplex,  h\x.t  never  described  or  figured);  T.  sublirata,  Conrad  (a 
catalogue  name  here  revived),  and  T.  tuberculosa,  Nelson  (unfigured, 
1870)  which  is  not  the  tuberculosa  of  Hinds  (1843). 

TEREBRA  (HASTULA)  HOUSTONIA,  Harris,  new  species. 

This  species  diflfers  from  T.  venusta  by  its  less  rectilinear  sides,  its 
more  inflated  whorls,  and  drawn-out  spire  of  somewhat  pupiform  ap- 
pearance, its  straight  and  simple  pillar,  its  more  arched  longitudinal 
riblets,  which  are  usually  obsolete  on  the  last  whorl,  and  by  its  feebler 
spiral  striation.  Longitude,  29;  maximum  diameter,  5  mm.,  in  a  speci- 
men having  ten  whorls  beside  the  smooth,  small,  pointed  nucleus  of 
three  and  one-half  whorls. 

Types.— ^o.  6034,  U.  S.  N.  M.;  Claiborne,  Alabama. 

The  species  will  be  fully  described  and  illustrated  by  Mr.  G.  D.  Harris 
in  his  report  on  the  Texas  Tertiary  fauna.  It,is  found  in  the  lower 
bed  (Lisbon  horizon)  at  Claiborne  Bluff,  and  also  in  the  Texas  £ocene. 

TEREBRA  GABBI,  DaU. 

Terebra  robusia,  Gabb,  Geol.  Santo  Domingo,  p.  224,  1873;  not  of  Hinds,  Proc. 
Zool.  Soc,  Lond.,  p.  149,  1843. 

Shell  large,  strong,  with  a  slender,  strongly  sculptured  spire,  and 
later  smoother,  rapidly  enlarging  whorls,  with  a  nearly  peripheral,  nar- 
row, spiral  color  band,  which,  even  in  the  fossil,  sometimes  is  clearly  per- 
ceptible; on  the  earlier  whorls  the  upper  half  is  occupied  by  a  wider 
sutural  and  an  anterior  narrower  elevated  band,  separated  from  each 
other  by  a  well-marked  sulcus;  they  are  crossed  obliquely  by  fine, 
sharp,  regularly  spaced  elevated  lines  with  wider  interspaces,  which  on 
the  rest  of  the  whorl  have  a  vertical  or  axial  direction  to  the  suture; 
in  the  specimen  before  me  about  a  dozen  (partly  decollate)  whorls  exhibit 
this  sculpture,  the  whole  shell  being  microscopically  spirally  striated; 
the  sculpture  then  becomes  obsolete,  the  following  four  whorls  being 
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nearly  smooth,  except  for  incremental  lines,  while  they  rapidly  become 
more  ronnded;  snture  distinct;  aperture  with  the  outer  lip  somewhat 
receding  in  the  middle;  inner  lip  moderately  callous;  pillar  half  a  turn 
inside  the  aperture  showing  a  prominent  basal  keel ;  canal  twisted,  with 
a  distinct  fasciole.  Diameter  of  spire  at  decollation,  2.75;  maximum 
diameter  of  twelfth  subsequent  whorl,  24;  longitude  of  (decollate) 
shell,  70  mm. 

Habitat. — Older  Miocene  of  Santo  Domingo  at  the  Potrero,  River 
Amina,  Bland;  Gabb,  various  localities  on  the  same  island. 

Tifpes. — No.  113751,  U.  S.  N.  M.;  and  in  the  Academy  of  Natural 
Sciences,  Philadelphia. 

This  species  has  hardly  more  in  common  with  the  Pacific  T.  robtistay 
Hinds,  than  the  fact  that  the  sculpture  is  obsolete  on  the  later  whorls. 
It  grows  much  larger  than  the  dimensions  given  above,  and  the  last 
whorls  become  much  swollen. 

TEREBRA  HAITBNSIS,  new  species. 

Shell  slender,  acute,  all  the  whorls  sculptured,  the  early  whorls  with 
a  double  subsutural  band,  as  in  the  last  species,  but  with  the  riblets 
crossing  the  wider  band  vertically,  becoming  oblique  on  the  anterior 
band,  where  they  are  almost  nodulous,  and  forming  arched  waves  on 
the  rest  of  the  whorl  to  the  suture,  but  becoming  suddenly  obsolete 
at  about  the  line  of  revolution  of  the  suture  and  thence  over  the  base 
to  the  canal;  aperture  rather  short;  pillar  short,  twisted,  with  a  single 
basal  keel,  which  falls  short  of  the  aperture;  canal  short,  sharply  re- 
curved ;  spiral  striation  obsolete  or  none.  In  a  specimen  of  24  whorls, 
excluding  the  nucleus,  the  total  length  is  62,  the  maximum  diameter 
11.5  mm. 

Habitat. — Older  Miocene  of  Santo  Domingo  at  the  Potiero,  River 
Amina,  Bland;  Gabb,. various  localities  on  the  same  island. 

Type.— No.  113753,  U.  S.  N.  M. 

This  species  difiers  from  the  preceding  by  not  losing  its  slender  form, 
by  preserving  its  sculpture,  by  details  of  the  sculpture,  and  by  its  more 
numerous  whorls  in  the  same  length. 

TEREBRA  (HASTULA)  INORNATA,  new  species. 

Shell  small,  slender,  nearly  smooth,  without  any  sutural  band  or  spiral 
sculpture,  and  with  about  a  dozen  whorls ;  early  whorls  with  a  few  obso- 
lete transverse  riblets,  other  whorls  with  no  sculpture  except  the  some- 
what irregular  incremental  lines;  whorls  rather  flat,  suture  distinct, 
closely  appressed;  aperture  longer  than  wide;  outer  lip  thin,  nearly 
straight,  simple;  pillar  short,  simple,  twisted;  the  canal  moderately 
wide;  base  rounded,  without  a  carina.  Longitude,  18;  maximum  diam- 
eter, 4  mm. 

Habitat — Older  Miocene  of  Shiloh,  New  Jersey,  and  St.  Mary's 
Biver,  Maryland;  collected  by  Burns  and  others. 
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A  single  specimen  was  found  witli  the  fossils  from  the  lower  bed  at 
Alum  Bluff  (2211),  but  as  some  St.  Mary's  fossils  had  been  standing 
close  by  on  the  same  table  before  sorting  I  believe  that  this  single 
specimen  is  probably  an  estray.  The  species  is  readily  recognizable 
and  most  nearly  allied  to  the  slender  form  of  T.  simplex^  Courad,  found 
in  .the  same  bed  at  St.  Mary's  River,  but  which  may  be  distinguished 
by  its  more  conical  form  and  larger  size  when  adult.  The  name  of  inor- 
nata  was  applied  by  Professor  Whitfield  to  the  New  Jersey  form  in  his 
report  on  the  Gastroiwds  of  the  Miocene  marls  of  New  Jersey.'  It  is 
still  more  abundant  in  Maryland,  and  as  the  specimens  do  not  appear 
to  differ  in  any  essential  way,  I  adopt  Professsor  Whitfield's  name  for 
the  species. 

TEREBRA  (ACUS)  POLYGYRA,  Conrad. 
Ttrehrapohjfiyra,  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  156, 1834. 
Tliis  form,  described  from  Claiborne  by  Conrad,  was  not  figured  by 
him,  and  seems  to  have  been  forgotten  both  by  Conrad  and  Meek  in 
making  up  tlieir  check  lists.  It  has  since  been  redescribed  hy  de  Gre- 
gorio,  who  has  figured  it  as  T.  andrega,  and  probably  as  T.  ignara.  It 
is  a  small  shell,  prefiguring  T,  divisura,  Conrad,  from  the  young  of 
which  it  can  hardly  be  distinguished,  except  as  more  slender.  I  have 
thought  it  well  to  direct  attention  to  it,  as  it  is  clearly  distinct  from 
T,  renusia, 

TEREBRA   (ACUS)   TANTULA,  Conrad. 

This  species,  described  from  the  Vicksburgiau  Eocene,  appears  also 
in  the  older  Miocene  of  Santo  Domingo,  of  the  Tampa  Orthaulax  bed, 
and  of  the  Alum  Bluff  beds  at  De  Funiak  Springs,  Florida.  It  may  be 
distinguished  from  T,  polygyra  and  other  simihir  species  by  its  sjiiral 
striation. 

TEREBRA   (ACUS)   CURVILINEATA,  new   species. 

Shell  acute-conic,  solid,  with  12  to  14  moderately  convex  whorls;  early 
whorls  more  llatsided,  with  numerous  narrow,  transverse,  slightly 
waved  riblets,  extending  from  suture  to  suture,  with  about  equai  inter- 
spaces; suture  very  distinct;  sutural  band  formed  by  a  vaguely  limited 
constriction,  not  a  groove ;  a  short  distance  in  front  of  the  suture  the 
ends  of  the  ribs  thus  delimited  from  the  rest  have  a  tendency  to  coro- 
nate the  whorl;  on  the  later  whorls  the  ribs  become  less  regular  and 
somewhat  less  prominent;  aperture  longer  than  wide;  outer  lip  sim 
pie;  pillar  elongated,  twisted,  smooth;  siphonal  fa sciole  very  distinct. 
Longitude,  27;  maximum  diameter,  0.5  mm.  in  a  specimen  of  14  whorls. 

Habitat — Older  Miocene  of  Jericho,  New  Jersey,  and  Easton,  Mary- 
land, Burns  and  Harris.  The  specimens  from  Maryland  are  larger 
and  in  better  preservation  than  those  found  in  Xew  Jersey. 

Type*.— Nos.  1(K>95L>,  111G48,  U.  S.  N.  jM. 


» Moll,  and  Crust.  Mioc.  X.  J.,  p.  114,  pi.  xx,  figs^  11-13,  ^^94^^^^^^ 
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The  name  eurvilineataj  by  a  typographical  error,  appears  in  Meek's 
Miocene  check  list  for  T.  curvilirata,  Gourad,  a  species  from  St.  Mary's 
River,  Maryland;  but  it  has  never  been  applied  to  any  described  spe- 
cies from  our  Tertiary  heretofore.  The  species  has  something  in  com- 
mon with  the  more  rugose  8i)ecimens  of  T.  (Hastula)  simplex^  Conrad, 
but  is  perfectly  distinct. 

TEREBRA   (ACUS)   CURVILIRATA,  Conrad. 
TereiMra  curvUirata,  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  I,  p.  327,  1843. 

This  is  an  old  species  of  Conrad's,  which  does  not  ai)pear  to  have 
been  figured.  The  shell  is  small,  not  exceeding  30  mm.  in  length,  with 
rather  swollen  whorls  constricted  narrowly  above,  much  as  in  Pleuro- 
toma  of  the  section  Cymatosyrinx,  The  ribs  are  about  12  to  the  whorl 
and  most  prominent  at  the  periphery;  their  posterior  ends  are  con- 
stricted off  near  the  suture  without  any  distinct  groove  or  incised  line; 
they  are  strongly  curved  in  front  of  the  constriction;  the  surface  has 
extremely  faint,  obsolete  spiral  sculpture,  only  visible  with  the  aid  of  a 
lens;  the  pillar  thin,  simple,  and  twisted,  rather  short;  the  nucleus  is 
conical,  of  four  smooth  whorls  like  a  small,  very  much  elevated  Callios- 
tovia^  except  that  the  whorls  are  rounded.  A  specimen  15  mm.  long 
had  ten  whorls,  exclusive  of  the  nucleus,  and  a  maximum  diameter 
of  4.75  mm. 

JTaftt^a^.—Miocene  of  St.  Mary's  Eiver,  Maryland.  Types  in  Acad- 
emy of  Natural  Sciences;  specimens  in  U.  S.  National  Museum  (Nos. 
106956, 106957). 

TEREBRA  (ACUS)  SINCERA,  new  species. 

Shell  small,  thin,  acute-conic,  flat-whorled,  with  feeble  sculpture; 
whorls  ten,  without  the  nucleus;  anterior  half  of  the  whorls,  with  fine, 
feeble,  spiral  threading  overmnning  the  ribs,  posterior  half  without 
spirals,  but  divided  into  two  equal  parts  by  a  spiral  groove  visible 
between  the  ribs;  transverse  sculpture  of  fine,  low,  even,  narrow, 
arched  riblets,  with  wider  interspaces,  extending  clear  across  the  whorls ; 
suture  distinct,  sutural  band  obscure,  not  swollen;  aperture  longer  than 
wide,  outer  lip  thin,  arched  in  harmony  with  the  ribs;  pillar  short, 
smooth,  or  faintly  excavated;  canal  recurved,  not  contracted.  Longi- 
tude, 22;  maximum  diameter,  5  mm. 

Habitat. — Miocene  of  St.  Mary's  River.  Maryland. 

Types.— No.  11873  a,  U.  S.  N.  M. 

This  species  is  quite  distinct  from  the  others  of  the  St.  Mary's  hori- 
zon, and  when  perfect  is  easily  recognized.  When  superficially  eroded 
the  ribs  are  more  prominent,  as  is  the  succeeding  whorl  at  the  suture, 
and  the  whorls  may  have  a  slightly  turrited  appearance. 
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TEREBRA  (ACUS)  BIPARTITA,  Sowerby. 

Terebra  hipartitay  Sowkrby,  Quart.  JonrD.  Geol.  Soc.  London,  VI,  pt.  1,  p.  47, 
1849.    Not  =  T.  hipartitay  Desrayes,  1859. 

Habitat — ^Old  Miocene  of  Santo  Domingo,  at  Ponton,  and  in  the  Chip- 
ola  beds  (2213),  Calhoun  County,  Florida.  Specimens  in  the  Acad- 
emy of  Natural  Sciences  and  the  U.  S.  National  Museum  (Nos.  113653, 
113910). 

Variety  hipartita^  s.  s. — Shell  acute,  with  the  sutural  sulcus  prominent 
and  set  off  by  a  deep  sulcus,  which  cuts  ribs  and  all,  from  the  rest  of 
the  whorl,  where  the  spiral  threading  is  remarkably  clear-cut,  uniform, 
and  elegant,  not  overriding  the  narrow,  sharp-edged  ribs.  Santo  Do- 
mingo and  Chipola.     Longitude,  23;  maximum  diameter,  5.5  mm. 

The  pillar  of  this  form  seems  to  be  simple  and  smooth  in  all  the 
specimens  I  have  seen. 

Variety  spiri/era^  Dall. — Shell  with  the  ribs  feeble,  the  spiral  sculp- 
ture more  prominent  than  the  ribs,  especially  two  rather  narrow  spirals 
just  in  front  of  the  sutural  band,  and  overriding  the  ribs  with  close- 
sot,  even,  distinct,  coarse,  rounded  threads,  which  fail  on  the  canal; 
l)illar  distinctly  grooved  or  biplicate.  Longitude,  30;  maximum  diam- 
eter, 8  mm.    Ponton,  Santo  Domingo. 

This  form  is  larger,  and  the  shell  increases  in  diameter  more  rapidly 
than  in  the  type.  It  may  prove  to  be  worthy  of  specific  rank  with 
more  material,  in  which  case  the  varietal  may  be  used  as  a  specific 
name.     No.  113654,  U.  S.  N.  M. 

It  recalls,  in  its  relation  to  the  type,  the  relation  of  T.  indenta^  Con- 
rad, to  T.  dislocata.  Say. 

Variety  oUgomitra^  Dall. — Shell  slender,  with  12  or  more  whorls, 
crossed  by  numerous  very  sharp,  thin,  sigmoid  ribs,  with  wider  inter- 
spaces, over  which  lie  (between  the  sutures  four  and  on  the  base  four 
smaller)  strap-like,  flat  spirals,  with  much  wider  interspaces,  failing  on 
the  pillar;  the  whole  surface  is  also  finely  spirally  striate;  the  pillar 
long,  twisted,  biplicate;  the  suture  very  distinct.  Longitude.  38;  max- 
imum diameter,  8.5  mm.     River  Amina,  Santo  Domingo. 

This  form  is  more  slender,  the  spirals  are  sparse  and  strap-like, 
instead  of  crowded  and  rounded;  the  fine  spiral  striation  is  not  seen  on 
the  previously  mentioned  forms.     No.  113756,  U.  S.  N.  M. 

Variety  cirrus,  Dall. — Shell  much  smaller  and  proportionally  more 
slender;  spirals  flat,  strap-like,  irregular,  with  narrower  interspaces, 
overrunning  very  low  and  narrow  sharp  ribs  with  wider  interspaces; 
whorls,  12  or  more,  flattish;  pillar  sharply  biplicate.  Longitude,  25; 
maximum  diameter,  5.5  mm.  Eivcr  Amina,  Santo  Domingo.  No.  113752, 
U.  S.  N.  M. 

This  bears  to  the  variety  oligomitra  much  such  a  relation  as  T.protext^, 
Conrad,  does  to  the  more  delicate  types  of  T.  dislocata,  Say.  It  may 
prove  to  be  worthy  of  specific  rank. 
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The  preceding  varieties  would  by  rnqst  writers  be  regarded  (and  with 
some  reason)  as  species,  but  the  differences  they  exhibit  are  for  the 
most  part  such  as  I  find  between  the  different  races  of  T.  dislocata,  when 
a  sufficient  geographic  series  is  compared.  In  the  absence  of  large 
suites  of  the  Santo  Domingo  fossils,  it  seems  more  prudent  for  the  pres- 
ent to  assign  them  varietal  rank. 

TEREBRA  (ACUS)  AMITRA,  new  species. 

Shell  small,  acute,  slender,  of  10  whorls  without  the  nucleus ;  whorls 
flattish,  crossed  by  about  17  prominent,  straight,  rounded,  even  ribs 
With  slightly  wider  interspaces;  spiral  sculpture  of  sparse,  sharp,  in- 
cise<l  lines,  more  numerous  and  closer  on  the  base,  eight  or  nine  in  all; 
sntural  band  absent,  or  not  set  off  by  sulcus  or  constriction;  aperture 
longer  than  wide,  outer  lip  straight  incrementally;  canal  wide;  pillar 
straight,  smooth,  with  its  anterior  edge  prominent;  canal  short,  wide; 
six>houal  fascicle  distinct.    Longitude,  0.5;  maximum  diameter,  2.5  mm. 

Hahitat — Potrero,  River  Amina,  Santo  Domingo. 

Type.—^o.  113755,  U.  S.  N.  M, 

This  little  species,  though  represented  by  only  a  single  specimen, 
seems  clearly  distinct. 

TEREBRA  (ACUS)  LANGDONI,  new  species. 

Shell  small,  slender,  of  13  whorls  beside  the  nucleus,  which  is  small, 
conical,  and  of  three  whorls;  sculpture  reticulated  transversely  by  16 
low,  narrow,  rounded,  slightly  Hexuous  ribs,  with  wider  interspaces, 
the  posterior  ends  of  the  ribs  not  cut  off  by  the  deep  sulcus  which 
defines  the  sutural  band  in  front;  transverse  sculpture  of  this  sulcus 
visible  between  the  ribs,  and  four  flattish  spirals,  separated  by  narrower 
grooves,  between  the  sulcus  and  the  next  suture,  and  seven  or  eight 
narrower  spirals  on  the  base;  aperture  longer  than  wide;  pillar  simple, 
smooth;  canal  rather  long,  twisted  and  recurved.  Longitude,  20;  max- 
imum diameter,  4  mm. 

Uahitat.—Q\i\\^o\2k  beds  (2211,  2212,  2213),  Calhoun  County,  Florida, 
Burns. 

Type.—^o.  113913,  U.  S.  N.  M. 

Variety  i)erpunctata,  Dall.  Shell  with  the  spiral  sculpture  replaced 
by  fine  spiral  striae,  obsolete  or  irregular,  excei)t  the  sulcus  in  front  of 
the  sutural  band,  which  is  represented  between  the  ends  of  each  pair 
of  ribs  near  the  suture  by  a  deep,  generally  rounded,  puncture  or  pit. 
Found  with  the  type  in  the  Chipola  beds  (2213). 

This  well-marked  and  rather  abundant  little  species  is  dedicated  to 
Mr.  D.  F.  Langdon,  late  of  the  Alabama  State  geological  survey. 

TEREBRA  (ACUS)  CHIPOLANA,  new  species. 

Shell  small,  slender,  obsoletely  sc-ulptured,  with  a  pupoid  nucleus  of 
four  whorls  and  about  a  dozen  subsequent  whorls,  the  earlier  of  which 
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are  slightly  smaller  than  the  last  two  nuclear  turns;  sides  flattish, 
suture  distinct;  sutural  band  conspicuous,  set  oflf  by  a  deep  sulcus; 
the  band  is  without  nodules  or  marked  sculpture,  except  on  the  last 
whorl ;  the  whorls  are  feebly  transversely  wrinkled  by  obsolete  riblets, 
which  on  the  last  whorl  in  the  type  specimen  take  a  more  definite 
shape,  but  fade  out  on  the  periphery;  spiral  sculpture  of  obsolete 
grooves  on  the  anterior  half  of  the  whorl,  two  of  which  on  the  base 
are  more  distinct  than  the  others;  aperture  longer  than  wide;  pillar 
simple,  smooth,  twisted,  little  recurved;  siphonal  fasciole  with  a  sharp 
posterior  keel.    Longitude,  12;  maximum  diameter,  2.5  mm. 

//a6t<rt/.— Chipola  beds  (2213).  A  single  specimen  (No.  113912)  in 
the  National  Museum. 

This  little  species  is  sufficiently  unlike  the  others  to  require  but  lit- 
tle in  the  way  of  comparison.  A  dwarf  T.  langdoni  var.  perpunctataj 
with  the  ribs  almost  wholly  obsolete  and  the  sulcus  continuous  instead 
of  broken  into  punctures,  would  be  something  like  it. 

TEREBRA  (ACUS)  NEGLECTA,  Emmons. 
Tcrehra  neglecfa,  Emmons,  N.  C.  Geol.  Surv.,  p.  258,  1858. 

This  unfigured  species  appears  to  have  been  lost  sight  of,  though 
ai)parently  well  characterized.  At  first  sight  it  w^ould  recall  T.  dislo- 
cata^  but  on  inspection  it  is  found  to  differ  materially.  The  sutural 
band  is  marked  in  front  by  a  constriction,  not  a  sulcus,  toward  which 
the  transverse  sculpture  becomes  obsolete,  while  the  front  part  of  each 
whorl  is  somewhat  swollen,  with  the  ribs  strongest  on  the  periphery. 
In  many  specimens  the  ribbing  on  the  sutural  band  alternates  with 
that  on  the  whorl.  The  posterior  half  of  the  whorl  is  smooth  or  only 
faintly  spirally  striated ;  on  the  anterior  half  the  spirals,  though  fine  and 
close,  are  well  marked.  The  pillar  is  smooth  and  without  plaits,  while 
in  T.  dislocaiait  is  biplicate.  The  shell  reaches  about  32  mm.  in  length 
and  7.5  in  maximum  diameter,  with  15  whorls.  The  taper  of  the  tip  of 
the  spire  is  more  rapid  than  the  rest,  instead  of  being  uniformly  conical. 
It  was  described  by  Emmons  from  the  Miocene  of  Xorth  Carolina,  but 
was  not  found  by  Burns  in  the  Duplin  beds.  We  have  it  in  the  Na- 
tional Museum  (No.  114(51)  from  the  Chesapeake  Miocene  (1521)  of  South 
Carolina,  on  the  authority  of  Whitfield. 

TEREBRA  (ACUS)  DISLOCATA,  Say;  var.  INDENTA,  Conrad, 

Terebra  dislocata  (Say)  Conrad,  Sill.  Am.  Journ.  Sci.  XLI,  p.  343,  1841. 
Terehra  indenia,  Cox  had,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  565,  1863. 
Terebra  indentata^  Mkek,  Miocene  check  list,  p.  18,  No.  603^  1864. 

Habitat — Duplin  beds  at  the  Natural  Well,  Duplin  County,  North 
Carolina. 

Tlie  species  T.  dislocata  in  the  Miocene  has  some  varieties  which  are 
not  reproduced  in  the  recent  fauna,  as  well  as  some  that  are.  Of  the 
former,  T.  indenta^  Conrad  (iw(^n<af a  of  Meek  by  a  typographical  error), 
is  the  most  marked.  It  differs  from  the  typical  T.  dislocata  by  its  feebler 
and  closer  transverse  sculpture,  and  its  stronger,  close-set,  cord-like 
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spirals,  which  are  more  conspicaous  than  the  riblets  which  they  over- 
run. In  full-grown  specimens  the  diameter  of  the  base  is  proportion- 
ately greater  than  in  T.  dislocata^  and  the  surface  is  less  polished.  The 
young  T.  indenta  resemble  an  exceptionally  stout  T.  protexta^  Conrad* 
The  variety,  which,  when  well  developed,  often  seems  perfectly  distinct 
from  typical  T.  duloeatay  nevertheless  grades  insensibly  into  the  latter 
in  a  large  collection  from  one  locality,  and  it  can  not  be  regarded  as  a 
mutation  of  more  than  varietal  rank. 

Tenus  CONUS,  Linnaeus. 

The  species  of  this  genus  are  separated  when  belonging  to  the  recent 
fauna  largely  by  their  color-pattern,  and  in  the  absence  of  this  aid 
they  are  doubly  difficult  to  discriminate.  In  general  the  rule  that 
local  faunae  are  derived  from  preexisting  faunse  of  the  same  general 
region  is  a  goo<l  guide,  and  a  careful  comparison  of  the  fossils  with 
the  recent  types  will  often  assist  materially  in  detennining  the  rela- 
tions of  fossil  forms.  The  identifications  which  travel  to  distant 
faunae  for  representatives—as,  for  instance,  the  Indo-Paciflc  fauna  for 
Haitian  fossils — are  usually  wrong,  and  all  Gabb's  identifications  of 
this  sort  will  be  modified  by  further  and  more  careful  study.  Analogous 
characteristics  are  often  purely  dynamic  in  forms  of  different  lineage, 
subjected  to  similar  conditions  in  widely  distant  localities.  Where 
modern  fauuie  differ  in  the  races  of  any  genus  which  they  contain,  the 
antecedent  fossils  in  the  same  regions  are  not  likely  to  be  much  more 
nearly  related. 

The  Mediterranean  and  AfKcan  cones  belong  to  groups  which  are 
not  effectively  represented  in  American  waters;  hence  it  is  probable 
that  none  of  the  identifications  of  American  with  European  Tertiary 
cones  have  the  weight  of  probability  in  their  favor.  The  same  type 
may  be  represented  in  both  faunae,  but  this  is  only  exceptionally  the 
case,  and  is  not  to  be  taken  for  granted. 

In  de  Oregorio^s  useful  but  rather  slipshod  work  on  the  Alabama 
Eocene  fossils  the  common  Conus  sauridens  of  Conrad  is  referred  to 
C.  diversiformis  of  Deshayes,  an  Eocene  cone  of  the  Parisian  basin. 
They  are  in  fact  very  similar  species,  but  if  identical,  C  sauridens^  being 
the  older  name,  must  be  applied  to  the  French  species  and  not  the 
French  name  to  the  American  species.  I  think,  however,  the  two 
species  are  not  identical.  C.  diversi/ormis  is  a  much  thinner  and 
lighter  shell,  with  a  proportionally  wider  aperture,  and  does  not  show 
the  remarkable  plait  at  the  end  of  the  pillar,  the  formation  of  which 
announces  maturity  in  0.  sauridens.  The  latter  species,  though  rather 
rare  at  Claiborne,  is  only  varietally  separated  from  the  Jacksonian 
(7.  tartilis  and  the  Vicksburgian  0.  alveatuSy  while  the  old  Miocene 
(7.  planieepsy  Heilprin,  forms  the  culmination  of  the  series.  Very  young 
C  sauridens  (like  many  other  immature  cones)  show  small  nodules  at  the 
shoulder  or  just  below  it;  these  are  the  0.  parvus^  H.  C.  Lea.  0.  pro- 
tractuSy  Meyer,  and  0.  pulcherrimus^  Heilprin,  with  a  probably  now 
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but  undescribed  form  from  Vicksburg,  complete  the  list  of  our  known 
Eocene  cones.  G.  gyratus^  Morton,  and  C.  clathornensisj  Lea,  are  unrec- 
ognizable, and  should  be  dropped,  C,  suhaauridens  does  not  appear  to 
diflfer  from  0.  «attrtc/cn*,  ^Conrad.  C.  granopsis^  deGregorio,  appears  to 
be  identical  with  C.  protractus,  Meyer,  but  the  type  of  C.  granopsis  is 
only  4  mm.  long,  and  it  may  be  a  young  C,  sauridens,  C,  improvidus^ 
de  Gregorio,  from  an  uumentioned  (American!)  locality,  is  not  like 
anything  known  from  Claiborne  in  American  collections. 

Only  three  species  of  cones  are  yet  known  from  the  Chesapeake 
Miocene:  C,  adveraarius^  Conrad;  C,  diluvianus,  Green,  and  6\  mary- 
landicus^  Green,  The  original  locality  of  the  latter  is  not  known,  and 
it  has  not  recently  been  collected  in  Maryland,  but  occurs  in  Duplin 
County,  North  Carolina,  and  has  by  some  accident  been  figured  by 
Tuomey  and  Holmes,  under  the  name  of  C.  diluvianus,  from  South 
Carolina. 

The  cones  of  the  old  Miocene  of  Florida  do  not  include  any  of  the 
Antillean  species  described  from  the  equivalent  horizon,  which  is  rather 
a  surprise,  but  we  find  the  three  forms  here  described,  with  several 
well-marked  varieties. 

CONUS  CHIPOLANUS,  new  species. 

Shell  doable-conic,  with  a  rather  elevated  spire  of  nine  normal  and 
about  three  lucid  nuclear  whorls;  profile  of  the  spire  somewhat  con- 
cave, turrited  shoulder  of  the  whorls  sharply  keeled,  concave  between 
the  keel  and  the  suture,  without  sjjiral  grooving,  but  showing  fanit 
microscopic  spiral  scratches,  the  prominent  sculpture  of  this  area  being 
the  delicately  arched  lines  of  the  anal  fasciole,  which  are  sometimes 
very  conspicuous;  the  keel  is  wholly  without  nodules;  sides  in  front  of 
the  keel  straight,  slightly  concave  toward  the  canal,  smooth,  except 
for  incremental  lines,  polished  anteriorly,  with  about  nine  sharp,  cha:n- 
neled  spiral  grooves,  besides  some  striations  on  the  canal;  the  grooves 
are  separated  by  wider  interspaces  and  crossed  by  numerous  elevated 
lines  of  growth^  which  only  appear  in  the  channels;  each  channel  in 
the  fully  adult  shell  has  a  spiral  row  of  faint,  round  tubercles  close  to 
its  anterior  margin;  in  the  young  the  grooves  sometimes  cover  the 
whole  shell  before  the  keel,  and  the  nodules  are  often  absent;  in  the 
adult  the  grooves  cover  somewhat  less  than  half  the  whorl,  while  on 
the  smooth  part  traces  of  five  narrow,  revolving  color  bands  are  some- 
times visible,  with  wider  interspaces;  anal  notch  only  moderately  deep; 
outer  lip  thin,  only  moderately  arched ;  aperture  narrow,  with  nearly 
parallel  sides;  the  pillar  straight,  thin,  shghtly  twisted.  Longitude  of 
shell,  32;  of  spire,  7.5;  maximum  diameter,  15.5  mm. 

Eabitat.'-Ghljyola  beds  (2213),  Chipola  River,  Florida. 

Types.— ^o.  113985,  \J.  S.  N.  M. ;  and  in  the  collection  of  Mr.  Aldrich. 

This  species  recalls  C  interstinctus,  ^iippy?  of  the  Haitian  Miocene, 
but  is  a  smaller,  more  slender,  and  more  delicate  shell,  without  any 
grooving  in  the  sutural  fasciole.    It  is  more  nearly  related  to  G.  mary- 
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landicus  of  the  newer  Miocene,  and  to  C.  floridanusj  Pliocene  and  recent, 
than  to  any  of  the  Antillean  fossils  with  which  I  have  coinoared  it. 

CONUS  ISOMITRATUS,  new  species. 

Shell  small,  solid,  short,  stout,  with  a  rather  low  spire  of  eight  or  nine 
whorls  beside  the  nncleus ;  a  single  elevated  thread  runs  at  the  shoulder, 
on  which  the  suture  is  laid;  between  the  sutures,  which  are  deep  and 
distinct,  the  whorl  is  convex,  turgid,  with  only  incremental  lines;  in 
front  of  the  shoulder  the  sides  are  slightly  swollen,  the  posterior  half 
obsoletely  spirally  striate  or  smooth,  anteriorly  with  distinct  spiral 
threads  and  equal  interspaces  crossed  by  conspicuous  line's  of  growth; 
the  si  phonal  fasciole  distinct,  swollen,  showing  as  a  rounded  ridge; 
outer  lip  straight,  thin,  sharp;  anal  notch  shallow,  aperture  narrow, 
siphonal  notch  deep;  pillar  with  the  edge  thickened  and  twisted,  form- 
ing in  well-developed  specimens  with  the  siphonal  fasciole  two  obscure 
plaits;  body  with  little  or  no  callus.  Longitude  of  shell,  28;  of  spire, 
6;  maximum  diameter,  18  mm. 

^rt6tto<.— Chipola  beds  (2212,  2213),  Chipola  River,  Florida,  and 
Alum  Bluff  beds  near  De  Funiak  Springs  (2238). 

Types.— '^o.  113980,  U.  S.  N.  M.;  and  in  the  collection  of  Mr.  AJdrich. 

The  young  of  this  species  have  nine  or  ten  deep  grooves,  with  nar- 
rower interspaces,  covering  a  little  more  than  the  anterior  half  of  the 
shell.  These  grooves  during  growth  become  gradually  modified  to  the 
adult  sculpture. 

CONUS  ISOMITRATUS  var.  SULCULUS,  DaU. 

Shell  resembling  the  type,  except  that  the  sutural  border  or  shoulder 
of  the  shell  is  flattened  or  excavated  with  a  few  or  numerous  spiral 
grooves  upon  its  surface.  It  is  also  larger.  Longitude  of  spire,  5;  of 
shell,  38;  diameter,  24  mm. 

Habitat— Ghipolskhed^  (2212,  2213),  Chipola  River,  Florida. 

Types.— Hio.  113924,  U.  S.  N.  M. 

The  transition  from  a  concave  to  a  turgid  sutural  border,  from  smooth 
to  spirally  grooved,  is  quite  gradual,  though  the  extremes  have  a  very 
different  aspect,  and  would,  by  some  writers,  be  put  in  different  sections 
of  the  genus.  This  species  recalls  C.  vims  of  the  recent  fauna  as  much 
as  any  species.  It  is  much  shorter  and  stouter  than  the  line  which 
begins  with  C.  sauridens  et  al.,  and  is  represented  in  the  present  fauna 
by  C.  daucus. 

CONUS   DEMIURGUS,  new  species. 

Shell  large,  elongate,  with  a  large,  somewhat  bulbous,  nucleus,  and 
about  10  subsequent  whorls;  spire  low,  in  the  young  nearly  flat,  with 
a  distinct  but  not  channeled  suture;  shoulder  of  the  whorl  angular,  the 
space  between  the  sutures  flattish  or  feebly  excavated,  sculptured  with 
obvious  lines  of  growth,  crossed  by  few,  faint,  obsolete,  s^iiral,  traces; 
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sides  of  the  wliorl  smooth,  except  for  obsolete  spiral  lines,  rather  wide 
and  irregularly  spaced ;  in  the  anterior  third  they  are  stronger,  but  even 
there  not  very  marked;  some  specimens  seem  to  indicate  a  faded  color- 
pattern  of  continuous,  narrow,  spiral  lines,  rather  evenly  and  uniformly 
spaced;  aperture  narrow,  of  equal  width,  or  nearly  so;  the  anal  notch 
moderately  deep,  the  pillar  straight,  with  a  narrow  callous  part  not 
showing  any  ridge  or  plait.  Longitude  of  spire,  5;  of  shell,  ijo]  diam- 
eter, 35;  width  of  aperture,  6  mm. 

Habitat— G\ii^o\fx  beds  (2211-2213),  Florida. 

Types,— ^o.  113920,  U.  S.  N.  M.;  and  in  the  Aldrich  collection. 

This  species  is  the  largest  yet  found  in  these  beds,  and  among  recent 
species  finds  its  nearest  analogue  in  G,  papilionaceus,  Hwass.  It  is  a 
more  slender  shell  than  the  latter,  with  more  flattened  spire  and  larger 
nucleus.  It  is  a  shell  without  striking  characteristics,  yet  which  will 
not  fit  in  with  any  of  the  other  forms  of  this  horizon. 

PTEROPURPURA   POSTII,  new  species. 

Shell  of  moderate  size,  with  five  whorls,  beside  the  (decollate)  nucleus, 
with  three  sharp,  continuous  varices  extending  down  the  spire  and  a 
single  prominent  intervarical  nodule  on  the  interspaces  of  the  whorls; 
the  last  varix  broader  than  any  of  the  others,  with  a  posterior  angle, 
the  front  sculptured  with  fine  crenulate  imbricated  lamelliie,  the  back 
smooth,  except  for  the  ends  of  the  spiral  ribbing;  spiral  sculpture  of 
(about  15  on  the  last  whorl)  low  spiral  ribs  most  prominent  on  the 
varices  and  on  the  intervarical  nodules,  the  rather  wide  interspaces 
finely  spirally  striate;  aperture  small,  subovate,  the  outer  lip  with 
about  seven  strong  teeth;  the  body  with  a  thin,  smooth  callus;  suture 
appressed,  obscure;  canal  open,  narrow,  not  quite  as  long  as  the  aper- 
ture; on  the  siphonal  fasciole  a  single  projecting  remnant  of  an  earlier 
canal  is  visible.  Length,  38;  of  last  whorl,  28;  of  aperture,  14;  diam 
eter  of  shell,  20  mm. 

Habitat, — Ballast  Point,  Tampa,  Florida,  old  Miocene  silexbeds:  a 
single  specimen  collected  by  E.  J.  Post. 

Type.— 1^0. 130349,  U.  S.  N.  M. 

It  is  possible  this  should  be  referred  to  Fterorhytis  rather  than 
Pteropiirpuraj  but  there  does  not  appear  to  be  any  long  tooth  on  the 
edge  of  the  outer  lip  as  usual  in  the  former  genus. 

Genus  GYRODES,  Conrad. 

Subgeniu  OYB0DI8CA,  DaU. 

Shell  like  GyrodeSj  but  small,  without  any  channel  in  front  of  the 
suture,  the  umbilical  angle  crenate  by  the  transverse  lamellar  or  fibrous 
sculpture:  the  nucleus  small,  prominent,  glassy,  the  shell  otherwise 
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earthy  or  jiorcelanousj  the  operculum  h'ke  that  of  Sigaretus,    Type, 
Adeorbis  depressus,  Jeffreys.^ 

Sigaretus  problematictis  and  Gibbula  mitis  of  Deshayes,  from  the 
Paris  basin  Eocene,  appear  from  the  figures  to  be  referable  here.  The 
Cretaceous  species,  upon  which  Gyrodes  was  founded,  are  considerably 
larger,  and  the  sutural  sulcus,  though  not  absolutely  constant,  gives 
them  a  different  aspect.  There  are  several  Tertiary  and  one  or  two 
recent  species  which  belong  to  the  subgenus  as  restricted. 

GYRODES   (GYRODISCA)   DUPLINENSIS,  new  species. 

Shell  small,  with  a  small  glassy  nucleus  and  somewhat  more  than 
three  whorls,  the  last  much  the  largest;  the  nucleus  i)rominent  above 
the  rather  depressed  spire;  whorls  rounded,  suture  very  deep;  base 
rounded;  umbilicus  wide,  its  border  hardly  angular;  sculpture  of 
numerous,  flexuous,  subequal, regular,  transveise,  lamellar  riblets,  with 
wider,  faintly  spirally  striate  interspaces;  aperture  large,  very  oblique, 
pointed  above,  rounded  below,  not  interrupted  by  the  preceding  whorl; 
lip  simple,  sharp,  rather  flexuous,  the  inner  one  receding.  Width,  3.6; 
height,  2.75  mm. 

Upper  Chesapeake  Miocene  of  Magnolia,  Duplin  County,  North 
Carolina,  Burns. 

Type.— No.  114430,  U.  S.  N.  M. 

This  species  differs  from  most  of  those  belonging  to  the  subgenus  by 
the  obsolescence  of  the  umbilical  angle,  though  this  may  be,  and  prob- 
ably is,  an  individual  rather  than  a  specific  characteristic. 

Genus    UMBONIUM,   Link. 
UMBONIUM    (SOLARIORBIS)    FLORIDANUM,   new  species. 

Shell  small,  depressed,  three- whorled,  with  a  smooth,  glossy  nucleus, 
the  subsequent  whorls  depressed  and  tricarinate;  one  carina  is  at  the 
periphery,  one  on  the  base,  and  the  least  i)rominent  between  the  suture 
and  the  x)eriphery;  the  latter  fails  on  the  last  i)art  of  the  last  whorl, 
and  is  more  or  less  nodulous  or  undulated  by  faintly  elevated  but  dis- 
tinct radiating  ridges,  which  begin  weak,  are  strongest  on  the  keel,  and 
die  out  before  reaching  the  periphery;  the  base  shows  radiating  ridge?, 
rather  stronger  than  those  on  the  spire,  but  which  do  not  crenulate  the 
strong  basal  keel;  umbilicus  moderate,  with  a  single  spiral  thread  above 
the  angular  margin;  aperture  entire,  oblique,  the  edge  simple,  but 
modified  by  the  intersection  of  the  keels.    Diameter,  l.G;  height,  1  mm. 

Habitat — Pliocene  of  the  Caloosahatchie  beds,  Dall. 

Type.—^o.  113596,  U.  S.  N.  M. 

This  very  small  species  appears  adult,  and  has  a  rather  solid  and 
strong  shell. 

» Jeffreys,  Proc.  Zool.  Soc.  Lond.,  1885,  p.  41,  pi.  i  v,  figs.  8,  8a;  Dall,  Blake  Gastr., 
p.  298,  1889. 
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UMBONIUM  (SOLARIORBIS)  UNDULA,  new  species. 

Shell  small,  solid,  of  three  and  a  half  whorls,  depressed,  dome-like, 
strongly  keeled  at  the  periphery,  with  a  round-edged,  broad  carina, 
above  and  below  which  the  whorl  is  more  or  less  compressed;  trans- 
verse sculpture  of  about  a  dozen  rounded  ripples  between  the  suture 
and  the  periphery,  the  nucleus  and  the  last  half  of  the  last  whorl  being 
free  from  them ;  these  ripples  cross  the  whorl  in  a  flexuous  manner,  and 
differ  in  strength  in  different  specimens;  the  base  also  shows  radiating 
flexuous  sculpture,  but  more  feeble  and  obscure;  the  spiral  sculpture 
consists  of  the  peripheral  carina,  and  of  oblique  incised  lines,  which  are 
absent  near  the  suture  and  umbilicus,  but  sharp  and  distinct  periph- 
erally; they  cut  the  surface  at  a  slight  angle  with  the  plane  of  the 
periphery;  base  flattish,  slightly  rounded  in  the  middle,  the  umbilicus 
moderate,  without  any  well-marked  angle  or  internal  sculpture;  aper- 
ture oblique,  nearly  circular,  produced  at  the  upper  angle;  peristome 
simple,  entire.    Diameter,  2.5;  height,  1  mm. 

Habitat. — Miocene  of  the  Natural  Well,  Duplin  County,  North  Caro- 
lina; Burns,  collector. 

Type.— No.  114446,  U.  S.  N.  M. 

UMBONIUM  (SOLARIORBIS)  DUPLINBNSE,  new  species. 

Shell  small,  solid,  of  three  and  a  half  whorls,  rather  depressed;  sculp- 
ture on  the  spire  of  rather  even,  rounded,  oblique,  subequal,  transverse 
riblets,  with  narrower  interspaces,  crossed  by  fine,  sharp,  close-set,  spiral 
striae;  an  incised  line  in  front  of  the  suture  cuts  off*  a  narrow  border, 
except  on  the  smooth  nuclear  whorls;  the  periphery  is  formed  by  a 
strong,  blunt-edged  keel;  the  base  is  rather  full,  with  two  more  rather 
strong  keels  with  reticulate  sculpture  between  them,  the  spirals  pre- 
dominating near  the  umbilicus  and  the  radials  near  the  periphery; 
umbilicus  small,  with  an  angular  border  and  a  single  spiral  thread 
within;  aperture  rounded,  oblique,  produced  on  the  body  whorl,  entire. 
Diameter,  2;  height,  0.75  mm. 

Habitat. — Miocene  of  the  Natural  Well,  Duplin  County,  North  Caro- 
lina; Burns,  collector. 

Tifpe.—No.  114445,  U.  S.  N.  M. 

Though  so  small,  the  sculpture  is  very  elegant. 
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TWO   NEW  DIPLOPOD   MYRIAPODA  OF    THE   GENUS 
OXYDESMUS  FROM  THE  CONGO. 


By  O.  F.  Cook. 


Nearly  two  years  ago,  I  received  from  the  IJ.  S.  National  Museum  a 
small  collection  of  Myriapoda,  sent  in  by  Rev.  J.  11.  Camj),  of  the 
American  Baptist  Missionary  Union.  The  Polydesmidae  were  repre- 
sented by  the  two  species  of  Oocydesmus  here  described. 

Since  the  specimens  have  been  in  my  hands  I  have  had  opportvi- 
nity  of  comparing  them  with  the  types  of  0.  afer  (Gray)  and  0,  grayi 
(Newport),  in  the  British  Museum,  and  with  those  of  0,  tricv^pidatiis 
(Peters)  in  the  Berlin  Museum,  with  none  of  which  are  they  identical  or 
closely  related.  As  far  as  may  be  judged  from  the  iusuflBcient  descrii)- 
tions  of  the  other  species,  these  Congo  Valley  forms  offer  a  new  character 
in  the  great  width  of  the  apex  of  the  last  segment.  This,  however,  can 
hardly  form  the  basis  of  generic  distinction,  for  the  other  characters, 
including  those  drawn  from  the  copulatory  legs  of  the  male,  otter  merely 
specific  differences  from  the  other  species  of  Oxydesmus.  Indeed,  the 
characters  of  the  copulatory  legs  in  the  present  genus  are  of  compara- 
tively little  use  in  separating  the  species,  the  differences  being  so  slight 
asto  be  very  diflBcultof  definition,  even  between  species  strikingly  dis- 
tinct in  color,  sculpture,  and  form. 

The  genera  of  Polydesmidae  have  in  very  few  cases  been  adequately 
described,  so  that  their  characters  and  affinities  must  be  inferred  mostly 
horn  what  may  be  known  of  the  typical  species.  In  the  case  of  Oxydes- 
mus the  species  differ  little  in  structural  characters,  and  while  the  type 
si)ecies,  0,  flavomarginatuSy  is  not  sufficiently  known,  it  was  said  by  its 
author  to  differ  only  in  color  from  0.  tricuspidatus^  so  that  a  generic 
description  is  apparently  practicable. 

Genus  OXYDESMUS  (Humbert  and  Saussure). 
Oxitdestnns  (Humbert  aud  Saussure),  Verb.  Zool.-Bot.  Ges.  Wien,  1869,  p.  671, 
Diagnosis. — Body  large.    Antennae  with  four  olfactory  cones.    Seg- 
ments dorsally  with  three  transverse   rows  of  rounded   granules  or 
tubercles.    Segments  1-4  without  specially  enlarged  tubercles.    Lateral 
carinas  large,  the  lateral  edge  thin  and  sharp,  even,  or  nearly  so. 

Proceedings  of  the  United  States  National  Museum,  Vol.  XVIII-No.  1036. 
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liepuguatorial  pores  11,  dorsal  on  the  outer  slope  of  the  iutramarg- 
iual  ridge  of  segments  5,  7,  9, 10,  12,  13, 15-19.  Penultimate  segment 
exceeding  segment  18.  Last  segment  broad,  or  very  broad,  the  apex 
more  or  less  evidently  emarginate;  superior  lateral  tubercle  usually 
not  large. 

Sterna  without  special  structures.  Male  legs  somewhat  crassate. 
Male  genitalia  flexed,  and  inserted  under  the  edge  of  the  aperture. 

Description. — Body  large,  about  six  times  as  long  as  broad;  cavity 
nearly  circular.  Vertex  prominent,  rough ;  sulcus  very  deep.  Antennae 
scarcely  clavate;  third  joint  nearly  as  long  as  the  second,  or  subequal; 
joints  in  order  of  length  6,  2,  3,  4=5,  1,  7. 

Mandibulary  stipe  with  exposed  surface  divided  by  sutures  into  six 
areas,  two  triangular,  four  trapezoidal.  Masticatory  plate  lunate, 
oblong,  the  surface  crossed  by  eight  to  ten  transverse  ridges,  alter- 
nating with  grooves.  Dentate  lamella  with  three  to  four  broad,  rounded 
teeth.    Pectinate  lamellflB,  six. 

Mentum  triangular-cordate,  slightly  broader  than  long,  broadly 
emarginate  posteriorly,  anterior  angle  sharp  or  rounded.  Cardo  small, 
pointed  distad. 

Lingual  lobes  with  one  small  cone  concealed  on  the  dorsal  face; 
median  lobes  with  styliform  processes  long  and  simple. 

First  segment  semi-elliptical,  with  the  lateral  corners  i)roduced  and 
somewhat  recurved,  much  broader  than  the  head,  longer  and  somewhat 
narrower  than  the  second  segment. 

Lateral  carinai  broad  (one-half  as  wide  as  the  body  cavity),  inserted 
near  the  top  of  the  body-cylinder;  sharp  and  thin  at  the  entire  or 
slightly  sinuate  edge,  with  a  prominent,  smooth  and  shining  submar- 
ginal  ridge.  Anterior  cariiuv  laterally  curved  forward,  the  posterior 
with  corners  produced  caudad;  dorsal  surface  finely  granular,  divided 
by  furrows  into  three  transverse  rows  of  more  or  less  evident  quad- 
rate areas,  usually  with  one  large,  smooth  granule  in  each. 

Below  the  carintie  the  segments  are  rough  with  conic  warts ;  a  rounded 
prominence  just  above  the  front  pair  of  legs,  larger  in  the  male. 

Bepugnatorial  pores  opening  dorsally  on  the  outer  slope  of  the  sub- 
marginal  ridge  of  segments  5,  7, 9, 10, 12, 13, 15,  IG,  17, 18, 19;  pores  sur- 
rounded by  a  raised  rim. 

Anterior  subsegments  finely  wrinkled  longitudinally,  sometimes  very 
obscurely.  Supplementary  margin  long,  membranous,  very  finely 
striate  longitudinally,  not  pectinate. 

Anal  segment  finely  granular,  posteriorly  transversely  wrinkled  and 
slightly  decurved;  the  apex  broad,  rounded-truncate;  on  the  margin 
three  pairs  of  setigerous  punctations,  two  pairs  located  on  tubercles; 
the  upper  surface  with  two  pairs  and  the  under  with  one  pair  of  setig- 
erous i)unctations,  more  or  less  elevated. 

Anal  valves  with  two  setigerous  tubercles,  tlie  upper  placed  on  the 
raised  margin,  the  lower  somewhat  removed  from  it. 
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Preaoal  scale  semi -elliptic  triangular,  tricuspidate,  the  middle  pro- 
jection usually  flat  and  thin ;  the  others  long  conic-cylindric  papillae, 
with  a  setigerous  cavity  at  apex. 

Legs  of  male  larger  and  stronger  than  those  of  female,  without 
special  modification  for  copulatory  purposes,  except  that  the  claw  of 
the  male  legs  is  short  and  stout;  second  joint  with  a  short,  sharp  spine 
at  apex  below;  joints  in  order  of  lengtli  3, 6, 5, 2=4, 1 ;  surface  of  joints 
not  tuberculate  nor  papillate  in  either  sex. 

First  and  second  pairs  of  legs  free  in  both  sexes;  first  pair  much 
smaller  than  second  and  succeeding  pairs,  the  two  basal  joints  propor- 
tionately longer. 

Second  pair  of  legs  of  male  with  the  coxal  joint  produced  ventrally 
into  a  sharp  cone,  on  the  median  face  of  which  is  the  opening  of  the 
spermatic  duct.  Genitalia  of  female  internal,  protrusible.  Genitalia 
of  male  apically  of  two  parts,  one  of  which  is  distally  spatulate,  trans- 
versely wrinkled,  and  with  a  decurved  edge  forming  a  groove  which 
serves  as  a  sheath  for  the  other,  styliforra,  ramus.  Basal  joint  not 
expanded;  apical  joint  inserted  under  the  projecting  edge  of  the  aper- 
ture in  which  the  genitalia  lie.    Segments  of  adult,  20. 

Distribution, — The  west  coast  of  Tropical  Africa. 

OXYDESMUS   CAMPII,  new  species. 

Vertex  prominent,  granular-rugulose;  sulcus  very  distinct. 

Clypeus  medianly  prominent,  nearly  smooth  or  finely  striate-rugulose, . 
excavate  below  the  antennae;  also  a  broad,  oblique  fossa  midway  be- 
tween the  antenna  and  the  lateral  margin. 

First  segment  somewhat  longer  and  narrower  than  the  second,  lat- 
erally decurved,  especially  in  front ;  distinctly  and  broadly  emarginate 
in  front  on  each  side  of  the  x)rominent  middle;  a  fine,  smooth,  raised 
margin  runs  entirely  around;  submarginal  ridge  smooth,  very  i)romi- 
nent,  rather  remote  from  the  margin  and  incurved  anteriorly.  Surface 
of  segment  finely  and  evenly  granular,  obliquely  rugulose  on  the 
anterior  lateral  portions;  medianly  in  front  there  is  a  distinct  promi- 
nent area;  behind  this  a  broad  depression.  Tubercles  scarcely  evi- 
dent, areas  wanting.  Two  tubercles  representing  the  anterior  row  are 
located  on  the  raised  area;  the  second  row  is  represented  by  two 
located  considerably  behind  the  middle,  while  of  the  third  several  are 
evident,  the  median  coalesced  with  the  posterior  marginal  ridge,  the 
others  very  near  it. 

Subsequent  segments  gradually  broader  to  the  sixth  or  seventh, 
thence  subequal  to  the  seventeenth;  second  segment  shortest,  the 
others  gradually  longer  to  about  the  sixteenth.  Anterior  corner 
gradually  less  rounded,  so  that  the  middle  segments  have  their  lateral 
margins  nearly  straight,  though  the  anterior  corner  is  never  as  square 
as  the  ix)sterior.  Surface  distinctly,  though  finely  and  evenly,  granu- 
lar, the  tubercles  gradually  more  prominent  than  on  the  first  segment, 
Proc.  N.  M.  95 4  -^^^T^ 
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scarcely  distinguishable  with  the  naked  eye;  posterior  row  more  aud 
more  remote  from  the  posterior  margin.  Areas  and  transverse  depres* 
sion  behind  the  first  row  of  tubercles  not  distinguishable  except  on 
middle  segments. 

CariniB  with  edges  faintly  sinuate  under  magnification;  submarginal 
ridge  evident,  straight,  longitudinal,  close  to  the  margin,  nearly  smooth, 
shining. 

Kepugnatorial  pores  opening  nearly  lat^erad  in  the  rather  abrupt 
outer  slope  of  the  submarginal  ridge.  Above  the  i>ore  the  ridge  is 
somewhat  higher  if  viewed  from  the  side,  and  the  margin  is  soniewhat 
decurved  below  the  pore,  causing  the  lateral  margins  of  poriferous 
segments  to  appear  much  thicker  than  the  others;  around  the  pore  is 
the  usual  excavation  and  raised  rim,  though  not  so  pronounced  as  in 
some  species. 

Near  the  middle  of  the  carinas  of  poriferous  segments  is  a  slight 
though  evident  elevation,  showing  the  probable  location  of  the  repug- 
natorial  gland;  the  duct  leading  out  to  the  pore  may  sometimes  be 
seen. 

Below  the  carinae  the  surface  is  granular,  the  granules  coarser  below 
and  toward  the  posterior  margin;  no  large  tubercles.  Densely  hirsute 
with  long  hairs  along  the  margin. 

Anterior  subsegments  longitudinally  rugulose;  sulcus  between  sub- 
segments  abrupt,  deep,  nearly  smooth. 

Penultimate  segment  with  the  large  granules  not  distinct;  surface 
uneven. 

Last  segment  transversely  rugulose,  the  posterior  half  abruptly 
thinner.  Apex  broad  subquadrate,  the  twelve  marginal  and  apical 
bristles  located  on  or  near  the  posterior  margin. 

Anal  valves  very  finely  granular,  vertically  soniewhat  rugulose;  mar- 
gins very  prominent,  thick;  superior  setigerous  tubercle  located  on  the 
margin ;  the  inferior  distinct,  large. 

Preanal  scale  prominent  in  the  anterior  portion ;  setigerous  tubercles 
long,  mauiillate,  subequal  to  the  broader  median  process. 

Sterna  granular,  without  hairs  between  the  bases  of  the  legs,  but 
hirsute  in  front  and  behind. 

Male  legs  hu  sute,  the  hairs  rising  from  small  tubercles,  especially  on 
the  distal  joints;  femora  distinctly  spined. 

Color  in  alcohol  dull  brown  to  nearly  black,  the  submarginal  ridge, 
legs,  and  antennae,  reddish;  also  a  trianguhir  median  spot  on  the  ante- 
rior subsegments.  The  apex  of  the  triangle  is  directed  caudad;  some- 
times it  is  produced  a  short  distance  upon  the  posterior  subsegment. 

Length,  about  60  mm.;  width,  11.5  mm. 

Locality, — Near  Leopoldville,  Congo  Free  State,  four  males,  collected 
by  Kev.  J.  H.  Camp,  for  whom  the  species  is  named,  in  the  National 
Museum  collection. 

No.  758  of  the  Berlin  Museum,  ox)llected  at  Chinchoxo,by  Dr,  Falken- 
Btein,  is  a  male  of  this  species. 
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OXYDESMUS  FLABELLATUS,  new  species. 

Head  as  described  for  0.  campii^  and  somewhat  more  hirsute. 

First  segmeut  not  so  decarved  as  in  0.  campii;  anterior  emargina- 
tions  not  evident;  raised  margin  not  distinct  posteriorly;  surface  of 
segment  finely  granular,  uneven,  but  the  granulation  not  nearly  so 
pronounced  as  in  0.  campii,  so  that  the  surface  appears  smooth  except 
in  the  depressions;  tubercles  very  minute,  the  anterior  median  pair 
very  close  to  the  anterior  margin ;  posterior  row  indistinguishable,  sug- 
gested only  by  slight  unevenness  of  the  posterior  margin. 

Subsequent  segments  very  similar  to  those  of  0.  campii,  but  not  so 
long;  the  carinas  are  evidently  shorter,  the  posterior  margin  of  the 
anterior  and  middle  ones  being  directed  slightly  cephalad  from  the 
horizontal,  instead  of  slightly  caudad,  as  is  the  case  with  the  middle 
segments  of  0.  campii.  The  difference  in  the  length  of  the  segments 
is,  however,  still  more  evident  on  the  posterior  segments,  the  posterior 
comers  of  which  are  more  extended  caudad  in  0.  flabellatus.  Surface 
somewhat  smoother  than  in  0.  campii,  and  the  tubercles  less  distinct ;  the 
arched  median  portion  more  convex  and  somewhat  shining;  tubercles 
visible  to  the  naked  eye  on  median  segments,  the  areas  obsolete,  and 
the  transverse  sulcus  very  nearly  so. 

Below  the  cariusB  the  surface  is  less  granular  than  in  0,  campii,  but 
above  the  bases  of  the  legs  are  two  clusters  of  coarse  papillifoim 
tubercles;  that  opposite  the  anterior  leg  has  the  tubercles  more  crowded 
and  shorter,  and  is  placed  on  a  rounded,  cushion-like  elevation. 

Anterior  subsegments  somewhat  more  finely  rugulose-striate  longi- 
tudinally. 

Last  segment  somewhat  flabellate,  the  lateral  margins  evidently 
divergent  caudad;  posterior  marginal  tubercle  much  larger  than  the 
anterior,  instead  of  subequal. 

Anal  valves  distinctly  granular  and  vertically  rugulose,  the  margins 
also  granular.  Preanal  scale  with  the  median  prominence  of  the  same 
shape  as  the  setigerous  tubercles,  but  much  larger  and  longer. 

Sterna  hirsute  between  the  bases  of  the  legs,  the  hairs  rather  scat- 
tering, rising  from  small  tubercles. 

Color  in  alcohol  nearly  black,  with  a  slight  brownish-vinous  tinge, 
concolorous;  legs  scarcely  paler. 

Length,  65  mm.;  width,  11.5  mm. 

Locality. — One  male  specimen  from  the  vicinity  of  Stanley  Pool,  Congo 
Free  State,  collected  by  Rev.  J.  H.  Camp,  in  the  National  Museum 
collection. 

As  may  be  judged  from  the  description,  this  species  is  evidently 
related  to  0.  campii,  from  which  it  seems  distinct  in  the  characters 
noted. 

The  description  was  drawn  with  specimens  of  both  species  in  hand, 
and  that  of  0.  campii  may  be  supposed  to  apply  to  0.  flabellatus,  except 
where  modified  in  the  description  of  the  latter. 
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The  .shorter  carin^B  are  also  more  distant  from  each  other,  and  this, 
with  the  slight  actual  difi'erence  in  length,  makes  the  present  species 
appear  more  slender.  The  differences  in  color,  especially  of  the  legs 
and  antennae,  are  striking,  while  the  shape  of  the  last  segment  and  pre- 
anal  scale  are  unique  and  diagnostic.  The  differences  are  thus  along 
lines  which  in  other  species  do  not  appear  subject  to  much  variation, 
though  their  constancy  in  the  present  case  must  be  shown  by  further 
collection. 
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PRIODESMUS,  A   NEW   GENUS   OF    DIPLOPODA    FROM 

SURINAM. 


By  O.  F.  Cook. 


Ths  specimen  on  which  this  description  is  based  came  into  my  pos- 
session about  two  years  ago,  and  seems  to  represent  a  new  generic  type. 
That  the  species  is  also  new,  I  have  not  the  same  degree  of  confidence, 
for  there  are  a  large  number  of  very  poorly  described  South  American 
Polydesmoidea  in  the  literature  of  the  Diplopoda.  However,  none  of 
the  descriptions  seem  to  accord  with  the  present  form,  nor  even  to 
approximate  it.  I  noticed  nothing  closely  comparable  among  the  older 
tyi)e8  in  the  British  Museum,  nor  is  there  anything  of  the  kind  among 
the  Petersian  types  of  the  Berlin  Museum.  There  is,  however,  in  the 
Berlin  Museum  an  undetermined  female  specimen  from  Para  which  is 
certainly  generically  the  same,  and  may  possibly  prove  to  be  specifically 
identical,  for  a  satisfactory  knowledge  of  the  secondary  sexual  charac' 
tersof  the  genus  is  impossible  until  more  specimens  have  been  obtained. 

PRIODESMUS,  new  genus. 
Rhachtdomorpha,  Peters,  proparUy  not  of  Saussure. 

Body  rather  small. 

Antennae  with  four  olfactory  cones. 

Segments  dorsally  thickly  beset  with  small  and  large  granules. 

Lateral  carinas  of  moderate  width,  the  margins  deeply  incised- dentate. 

Repugnatorial  pores  11,  dorso-lateral,  on  capitate  processes  of  seg- 
ments 5,  7,  9, 10, 12, 13, 15-19. 

Penultimate  segment  not  specially  shortened. 

Last  segment  triangular,  the  apex  rounded. 

Sterna  of  legs  3-6  of  males,  each  with  two  conic  processes;  other 
sterna  unmodified. 

Male  legs  slightly  crassate,  the  third  joint  of  legs  4-7  inflated  on  the 
ventral  side. 

The  following  more  detailed  description  is  given : 

Body  rather  small,  about  nine  times  as  long  as  broad,  sides  parallel 
to  near  the  ends;  cavity  circular. 

Vertex  granular,  sulcus  evident;  post-antennal  depression  moderate; 
sense  organ  large;  margin  not  excised. 

Proceedings  of  tlie  United  SUtea  National  Museum,  Vol.  XVIII- No.  1037. 
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Labrum  slightly  emarginate,  with  three  distinct  teeth. 

Aiitennse  subcdavate,  joints  iu  order  of  length  2, 3, 4, 5  =  6, 1,  7,  beset 
with  piliferous  granules. 

Maudibulary  stipe  with  exposed  surface  granular,  divided  into  the 
usual  five  areas. 

Hypostoma  strongly  arcuate,  deeply  and  broadly  emarginate  in  front. 
Oardo  present,  in  situ  jierpendicnlar  to  the  stipes.  Mentum  subtri- 
angular,  broader  than  long,  i>ointed  in  front,  very  broadly  emarginate 
behind,  densely  granular-pilose.  Stii>e8  three  times  as  long  as  broad, 
granular-pilose,  a  deep  sulcus  near  the  lateral  margin.  Lingual  laminse 
three  times  as  long  as  broad,  granular-hirsute.  Lingual  and  median 
lobes  distinct. 

First  segment  less  than  three  times  as  broad  as  long  (13:7);  anterior 
and  posterior  margins  convex;  jwsterior  corners  acute;  lateral  margins 
dentate.  The  segment  is  subequal  iu  width  to  the  head,  and  distinctly 
narrower  and  longer  than  the  second  segment. 

Segments  with  dorsal  surface  slightly  convex,  densely  beset  with 
granules  of  two  sizes,  the  smaller  very  numerous  and  without  order, 
the  larger  more  or  less  evidently  arranged  in  three  transverse  rows. 
Fourth  and  subsequent  segments  with  a  distinct  transverse  furrow. 

Lateral  carinje  moderately  broad,  about  one-fourth  as  wide  as  the 
body  cavity,  inserted  nearly  on  a  level  with  the  dorsum ;  margin  thick- 
ened and  deeply  excised  into  coarse  teeth,  longer  on  posterior  segments 
and  directed  caudad. 

Kepugnatorial  pores  of  medium  size,  directed  laterad,  located  on  a 
large  capitate  horizontal  process  rising  from  near  the  middle  of  the 
carinse  of  segments  5,  7, 9, 10, 12,  13, 15-19.  Below  the  carinre  the  seg- 
ments are  densely  granular.  Inferior  carina  interrupted,  represented 
by  an  anterior  and  a  posterior  dentate  process,  both  large  and  distinct. 
Anterior  subsegments  distinctly,  though  very  minutely,  granular. 

Supplementary  margin  rather  long,  irregularly  striate  longitudinally, 
the  free  edge  entire. 

Last  segment  as  long  as  the  preceding,  with  twelve  setiferous  tuber- 
cles and  four  apical  sette.  Eight  of  the  setiferous  tubercles  are  located 
in  the  apical  portion  of  the  segment;  the  other  two  pairs  on  the  sides 
below  the  level  of  the  carinie. 

Anal  valves  with  moderately  elevated,  compressed  margins  and  two 
setigerous  tubercles,  the  upper  located  on  the  margin,  the  lower  con- 
siderably removed  from  it. 

Preanal  scale  triangular,  pointed;  two  setigerous  tubercles  toward 
the  apex. 

Sterna  sparsely  and  minutely  granular,  a  very  small  conical  spine  at 
the  base  of  each  leg  (in  the  male  only!);  spiracles  large,  the  margins 
tumid.  Sterna  of  legs  3-0  of  male,  with  a  large  conical  spine  at  the 
base  of  each  leg. 

Legs  of  male  slightly  crassate;  the  ventral  face  of  the  third  joint 
of  legs  4-7  inflated.  ^  . 
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Second  legs  of  male  with  coxae  stout,  produceil  ventrad  into  a 
rounded-conic  process,  in  the  median  face  of  which  is  the  opening  of 
the  seminal  dact. 

Male  genitalia  with  the  basal  joint  large  and  bulbous;  second  joint 
very  short,  with  two  processes  of  subequal  length,  the  larger  toothed  at 
apex,  the  smaller  simple,  needle-like. 

Friode^Mus  is  a  type  strikingly  different  from  any  of  the  related 
genera,  and  although  the  differences  are  mostly  quantitative,  the  new 
form  shows,  as  far  as  is  yet  known,  the  extreme  of  development  and 
specialization  in  the  line  it  represents.  Indeed,  the  aspect  of  the  ani- 
mal is  so  bizarre  and  peculiarly  different  from  evidently  related  genera 
as  to  warrant  the  suspicion  that  it  will  be  found  explainable  by  some 
nnnsual  local  condition. 

The  aflSnitiesof  this  genus  are  with  species  described  xxudev  Rha4)hido- 
morphCj  such  as  R.  nodosa^  Peters,  which  appears  to  be  nearer  to  the 
present  form  than  to  R,  tarascaj  Saussure,  the  type  of  that  genus,  and 
may,  at  least  provisionally,  stand  as  a  species  of  Priodesmus. 

PRIODBSMUS  ACUS,'  new  species. 

(Plate  I,  figs.  1-19.) 

Body  oblong,  the  sides  parallel,  the  segments  of  nearly  equal  width 
to  near  the  extremities;  dorsum  slightly  convex,  the  carinae  horizontal. 

Vertex  prominent,  especially  above;  densely  granular,  without  hairs; 
sulcus  deep,  extending  below  the  antenn®,  but  there  very  indistinct. 
Between  the  antennae  it  meets  an  indistinct  sulcus  from  each  anteunal 
socket,  the  two  converging  caudad  at  the  point  where  the  vertical  sulcus 
ceases  to  be  distinct. 

Clypeus  smooth  and  shining,  with  a  few  distinct  granules:  no  hairs, 
though  these  may  have  been  rubbed  off.  The  surface  is  granular 
immediately  below  the  antennae,  but  smooth  farther  down  and  in  the 
middle. 

Antennae  moderately  pilose,  the  hairs  rising  from  conic  granules; 
length,  5  mm.;  joints  2-6  subequal,  second  joint  longest,  the  sixth  much 
the  thickest. 

Mandibulary  stipes  rather  large,  the  sutures  appearing  as  fine,  smooth 
lines  in  the  granular  surface. 

First  segment  somewhat  lenticular  in  outline;  a  fine  anterior  raised 
margin;  traces  of  four  transverse  rows  of  large  granules.  Lateral 
edge  somewhat  irregularly  quadridentate,  the  posterior  tooth  some- 
what produced  obliquely  backward.  Somewhat  removed  from  the 
lateral  margin  is  an  oblique  sulcus. 

Subsequent  segments  shorter  than  the  first;  large  granules  in  three 
distinct  rows,  the  third  of  which  is  close  to  the  posterior  margin;  the 
four  marginal  teeth  more  or  less  distinct,  the  posterior  increasing  in 


^The  generic  name  allndes  to  the  coarsely  serrate  segments;  the  specific  to  the 
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length.  The  whole  surface  of  the  segments  is  thickly  granular,  except 
the  apices  of  the  marginal  teeth  and  the  large  granules,  which  are 
smooth  and  shining;  anterior  margin  of  carinna  raised  on  anterior 
segments. 

Fourth  and  subsequent  segments  to  the  eighteenth  with  a  transverse 
furrow,  very  indistinct  on  the  fourth  and  eighteenth;  on  some  of  the 
segments  the  transverse  furrow  divides,  the  branches  turning  to  the 
anterior  and  posterior  margins. 

Bepugnatorial  pores  located  near  the  middle  of  an  oval  smooth  area 
which  faces  obhquely  upward,  laterad  and  cephalad;  pore  immediately 
surrounded  by  a  very  minute  rim. 

Lateral  carinas  coarsely  dentate  as  above,  and  with  a  fine  raised  ante- 
rior margin. 

On  posterior  segments,  the  whole  carina  is  more  curved  caudad  and 
produced.    Last  segment  with  finer  granules  than  the  preceding. 

Anal  valves  finely  granular-rugulose.  Preanal  scale  with  surface 
evenly  convex  and  with  scattering  granules. 

Legs  moderately  pilose,  the  surface  scarcely  granular.  The  promi- 
nence of  the  ventral  face  of  the  male  legs  is  somewhat  more  densely 
pilose.  The  process  of  the  coxa  of  the  second  male  legs  is  smooth  and 
shining,  but  with  a  long  bristle  at  apex. 

Male  genitalia  with  apex  of  larger  branch  deeply  bidentate;  the 
smaller  tooth  simple,  pointed ;  the  larger  flattened  at  right  angles  to 
the  smaller,  and  with  several  small  teeth. 

Color  dull  reddish-brown,  rather  dark;  legs  and  antennsB  lighter, 
tending  to  yellowish;  ventral  surface  and  basal  joints  of  legs  sordid 
brownisfi. 

Length,  about  27  mm.  (the  specimen  was  broken);  width,  3  mm. 

Locality. — One  male  specimen  in  the  National  Museum  collection, 
obtained  in  Surinam,  May,  1893  (Beyer). 

PRIODESMUS  PAR^,  hew  species. 

The  species  differs  from  P.  actiSy  as  here  described  and  figured  (PI. 
I,  figs.  1-19),  in  the  following  details: 

Dorsum  distinctly,  though  not  strongly,  convex. 

Vertex  densely  granular-rugulose. 

Antennje  somewhat  more  slender. 

First  segment  distinctly  narrower  and  slightly  longer  than  in  P.  actis; 
the  posterier  corners  not  prominent  and  spiniform  as  in  that  species. 

Dorsal  surface  about  as  densely  granular  as  in  the  figure  of  l\  acus; 
the  large  granules  of  the  anterior  and  posterior  rows  more  distinct, 
those  of  the  other  rows  less  so.    Anterior  raised  margin  not  evident. 

Subsequent  segments  somewhat  more  densely  granular,  ns  above; 
the  anterior  and  i)osterior  rows  of  large  granules  larger,  the  middle 
inconspicuous.       ^ 
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Lateral  carinas  uot  as  broad  as  in  P.  acus,  a  usual  sexual  difference, 
but  the  posterior  corner  is  in  all  cases  less  produced  than  in  that  spe- 
cies, and  the  large  tooth  of  the  posterior  corner  is  rounded  and  not 
prominent,  while  the  next  mesad  on  the  posterior  margin  is  conspicu- 
ously enlarged,  on  the  anterior  segments  more  especially. 

Repugnatorial. pores  located  as  in  P.  acusj  but  the  poriferous  process 
shorter  and  less  distinctly  capitate. 

Last  segment  distinctly  shorter  than  in  P.  cums;  the  superior  lateral 
tubercle  smaller. 

Preanal  scale  regularly  semicircular,  medianly  abruptly  mucronate; 
the  setigerous  tubercles  distinctly  less  prominent  than  in  P.  aciis. 

Legs  much  shorter,  a  usual  sexual  difference. 

Genitalia  oblong,  large,  and  very  prominent,  with  the  ventro-caudal 
aspect  showing  three  distinct  teeth  on  each  side. 

Color  in  alcohol  briglit  brown,  darkest  on  anterior  segments  and  in 
the  sutures  and  transverse  sulci  of  the  dorsal  surface  of  the  segments; 
ventral  surface,  legs,  antennae,  and  margins  of  carinae  nearly  white. 
The  color  is  almost  exactly  the  same  as  in  P.  acus,  but  the  shades  are 
much  lighter. 

length,  28  mm.;  width,  3.3  mm. 

Locality.—FavB,  fSchulz).  A  single  female  specimen  in  the  Berlin 
Museum.  As  stated  above,  this  may  prove  to  be  the  female  of  P.  acuSf 
but  the  differences  are  such  that  the  analogy  of  other  Polydesmoidea 
makes  this  improbable. 

EXPLANATION  OF  PLATE  I. 
Priodesmus  acus,  male. 

Fig.    1.  First  five  segments,  dorsal  view. 

2.  Segments  7  and  8,  dorsal  view ;  the  small  granules  are  somewhat  too  niimer- 

ous  on  this  figure. 

3.  Gnathochilarium. 

4.  Antenna. 

5.  Apex  of  antenna,  showing  the  arrangement  of  the  olfactory  cones,  sub- 

diagrammatic. 

6.  Tenth  segment  detached. 

7.  Leg  of  pair  31. 

8.  Leg  of  pair  3. 

9.  Leg  of  pair  9. 

10.  Genitalia,  Yentral  view. 

11.  Genitalinm,  lateral  view. 

12.  Apex  of  larger  ramus  of  genitalinm. 

13.  Segments  1&-20,  dorsal  view. 

14.  Apex  of  last  segment,  apico- ventral  \  icw. 

15.  Segments  18-20,  ventral  view. 

16.  Same,  lateral  view. 

17.  Last  segment,  dorsal  view,  more  magnified. 

18.  Leg  of  pair  6. 

19.  Apex  of  same. 
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PRIOOESMUS  ACUS,  Male 
For  explanation  of  plate  see  paoe  57 
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ON  GEOPHILIJS  ATTENUATUS,  SAY,  OF  THE  CLASS 

CHILOPODA. 


By  O.  F.  Cook. 


The  identification  of  this  species  bas  not  proved  an  easy  task.  Dr. 
y^^ood  ^ijs  of  his  Mecistocephalusfulrus:  "It  may  possibly  be  Geophilus 
attenuatusy  bat  that  8i>ecie8  can  never  be  determined  from  Say's  descrip- 
tion." The  late  Charles  fl.  Bollman  bas,  however,  attempted  an  identi- 
fication,' which  places  as  synonyms  of  O.  attenuatus  the  following 
species:  G.  bipunctic^Sj  W 006,  O.  georgianus^  Meinert,  and  O. perfor- 
atum (McKeillj.  It  is  not  necessary  here  to  tonch  upon  the  qaestion  of 
the  identity  of  O.  georgianus  and  0.  per/oratus  with  O.  bipunctkeps, 
further  than  to  agree  that  they  are  at  least  related  species.  The  ground 
ou  which  Mr.  Bollman  based  the  identification  of  0,  hiptuwticeps  with 
attenuatuSy  was  that  Mpunciiceps  was  the  only  species  of  the  southeastern 
region  which  could  bear  Say's  description.  Lest  this  view  should  be 
taken  as  final,  it  seems  best  to  publish  the  fact  that  there  exists  in  the 
region  indicated  another  animal  to  which  Say's  description  is  much 
more  applicable. 

In  interpreting  Say's  language  it  should  be  taken  into  consideration 
that  he  gives  closer  attention  to  the  colors  than  to  the  other  characters, 
and  that  his  color  descriptions  of  Myriapoda  are  absolute,  his  acquaint- 
ance with  the  group  not  being  sufficient  to  enable  the  use  of  many 
comparative  differences.  The  colors  of  Geophilida;  vary  indeed,  but 
within  limits  and  in  a  definite  direction.  Young  and  recently  molted 
individuals  are  pale  and  become  darker  with  age.  The  strictly  sub- 
terranean species  usually  remain  very  light,  while  those  living  under 
stones  or  bark  of  decaying  trees  have  a  more  pronounced  coloration. 
Thus,  between  white  or  pale  specimens  the  exact  shade  may  be  of  little 
importance  in  specific  diagnosis,  but  a  deep  color,  such  as  a  reddish- 
brown,  is  quite  a  different  matter.  Say  calls  GeophiltLs  ruhens,^  a  much 
deeper-colored  species,  "red,"  but  not  brown,  while  Scolopocryptops 

'  BuH.  46,  U.  S.  Nat.  Mas.,  p.  148,  1893. 

^Mr.  Bol]inan  was  correct  in  identifying  Geophilus  cephalicuSf  Wood,  with  this 
species.    I  have  examined  the  type  in  the  British  Museum. 
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is  "reddish-ferruginous,"  and  the  head  of  Cryptops  is  "reddish-brown/^ 
and  the  body  "white.'-  Thus,  if  we  take  Say's  statement  at  face 
value,  its  application  is  not  so  difficult.  Only  one  reddish-biowu 
Geophilus  is  known  from  Europe  and  North  Africa,  Oeophilus  ferru- 
gineus,  C.  L.  Koch.  In  view  of  the  fact  that  no  Geophilidae  common 
to  the  two  continents  had  then  been  reported,  it  was  something  of  a 
surprise  to  me,  three  or  four  years  since,  to  find  a  specimen  of  Geophilus 
ferrugineus  in  a  bottle  of  Myriapoda  collected  in  the  vicinity  of  Phila- 
delphia. This  was  dissected  and  carefully  compared  with  the  descrip- 
tions of  the  various  European  authors,  and  with  Swedish  specimens  of 
G.fcrruginetis,  also  dissected.  In  1893 1  collected  several  specimens  near 
St.  Michaels,  on  the  eastern  peninsula  of  Maryland,  some  of  them  under 
stones  and  rotting  wood,  some  under  bark  of  decaying  locust  (-KoJmta). 
The  reddish-brown  color  of  the  living  animals  is  noticeably  different 
from  that  of  any  other  Geophilidfe  I  have  collected  in  North  America. 
This  species  corresponds  even  in  habitat  with  Mecistocephalus  fulv^iSj 
Wood.  The  only  discrepancy  of  importance  seems  to  be  that  of  the 
number  of  legs.  Wood  gives  57,  while  none  of  my  American  specimens 
have  more  than  49,  most  of  them  47.^  In  the  Canary  Islands,  however, 
I  collected  numerous  examples  of  this  species  with  57,  and  some  with 
69  legs.  That  Wood  should  describe  this  species  under  Mecistocephalus 
need  not  be  a  matter  of  surprise  if  we  consider  that  he  was  dealing 
with  the  type  of  that  genus.  Thus  the  genus  Pachymeriuin^  0.  L.  Koch, 
being  founded  on  the  same  species,  is  identical  with  Mecistocephalus y 
Newport.  It  is  an  error  to  cite  Newport  as  the  author  of  the  genus  as 
employed  by  recent  writers.  As  constituted  by  Newport  it  was  based 
entirely  upon  the  length  of  the  cephalic  lamina,  and  was  no  more  natural 
a  group  than  the  genera  of  0.  L.  Koch ;  to  have  been  consistent,  Meinert 
should  have  set  it  aside,  as  he  did  Koch's  genera.  However,  G,  attenu- 
atus  is  a  species  differing  from  Geophilus  as  represented  by  carpophdgus 
sufficiently  to  merit  generic  recognition.  The  synonymy  of  the  genus 
and  the  species  will  then  stand  as  follows: 

Genus  MECISTOCEPHALUS,  Newport. 

Mecistocephalus,  Newport,  Proc.  Zool.  Soc,  London,  CXIX,  p.  177,'^  1842. 
Pachymenumf  C.  L.  Koch,  System  der  Myriapoden,  pp.  85, 187, 1847. 
Geophilus  (pp.)  Mkinert,  Latzel,  etc. 

Cephalic  lamina  long  and  narrow;  frontal  lamina  distinct;  basal 
lamina  narrow;  prosternal  teeth  evident;  claw  of  prehensorial  feet, 
with  a  strong  tooth  at  base;  coxa  toothed.  Ventral  pores  inconspicn- 
ons;  last  sternnm  narrow;  pleural  pores  numerous,  pigmented;  anal 
legs  sltghtly  crassate  in  the  male,  clawed.    Anal  pores  present. 


'  It  is  evident  from  the  fact  that  Wood  frequently  ascribes  an  even  number  of  legs 
to  his  Geophilidje  that  they  were  not  too  carefully  counted.  It  is  also  easy  to  make 
a  mistake  of  ten  in  counting. 

^LatzeVs  citation  of  Trans.  Linn.  Soc.  London,  XIX,  1844,  for  this  genus  (Ost.-Ung. 
Myr.  I,  p.  15),  is  an  error  which  that  author  has  himself  corrected  on  p.  160. 
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Type. — Medstocephalus  attenttatus  (Say),  1819,  the  synonymy  of  which 
is  as  follows: 

Geophilus  ferrugineusy  C.  L.  Keen,  Deutschl.  Crust.  Myr.  u.  Arach..  1835. 
Pachjfmerivmferruffinenm  (C.  L.  Koch),  System  iler  Myriap.,  p.  187, 1847. 
Meeistocepkalua  fulvus  (Wood),  Journ.  Acad.  Nat.  Sci.  Phila.,  V.  p.  41, 1863. 

Diitribution, — Europe,  North  Africa,  Canary  Islands,  Eastern  North 
America. 

This  disposition  leaves  the  species  hitherto  called  Meciatocephahis  in 
need  of  a  generic  name,  and  Dicellophilus  is  proposed  for  the  species 
congeneric  with  Medstocephalus  liinatus^Wood,  in  allusion  to  the  forked 
chitinous  thickening  of  the  ventral  plates.  Tlie  species  which  this 
change  aftects  are:  limata  (Wood),  hreviceps  (Meinert),  melanonotus 
(Wood),  gwadrato  (Wood).  This  genus  is  further  defLned  by  the  frontal 
lamina  being  completely  chitinized  above  the  labrum,  the  margin  of  the 
labrum  laciniate,  and  the  cephalic  lamina  without  a  claw-like  chitinous 
callosity  at  the  sinus  of  the  frontal  lamina. 

The  generic  name  Lamnonyx  may  be  applied  to  the  species  which 
have  the  cephalic  lamina. incompletely  chitinized,  the  margin  of  the 
labrum  entire,  and  a  claw  at  the  anterior  corners  of  the  cephalic 
lamina  below.  Lamnonyx  leonensis^  may  be  taken  as  the  type.  The 
claw-like  structure  of  the  cephalic  lamina  seems  not  to  have  been 
observed  previously,  but  as  I  find  it  on  all  the  specimens  at  hand  from 
the  Eastern  Continent,  the  species  to  be  referred  to  Lamnonyx^  pro- 
visionally at  least,  are  the  following:  carniolensis  (C.  L.  Koch),  ca^ta- 
neiceps  (Haase),  gigas  (Rs/Shse),  japonicus  (Meinert),  leonensis,  maxillaris 
(Gervais),  punctifrons  (Newport),  pnnctilahrnm  (Newport),  spissus 
(Wood),  ienuiculus  (L.  Koch),  synonyms  having  been  omitted.  These 
8i)ecie8  are  mostly  in  need  of  study  which  shall  make  known  the 
character  of  the  mouth  jjarts. 

Mecistocephalus  microporus,  Haase,  is  apparently  generically  distinct 
from  the  others  by  reason  of  the  very  numerous  segments,  the  enor- 
mous pleurae,  and  peculiar  conformation  of  the  posterior  scuta;  it  may 
stand  as  the  type  of  a  new  genus,  to  be  called  Megethmus.  The  genus 
Dicellophilus  may  be  taken  as  the  type  of  a  distinct  family,  separa- 
ble from  the  Geophilidie  and  Notiphilidae  by  many  characters,  among 
which  are  the  following:  Body  attenuate  caudad;  head  large,  long, 
and  narrow;  frontal  lamina  always  distinct,  more  or  less  chitinized 
above  the  labrum.  Cei)halic  lamina  not  concealing  the  prehensors;  a 
claw-like  callosity  at  the  sinus  of  the  frontal  lamina.  Labrum  entirely 
free,  tripartite,  the  median  part  very  small,  the  lateral  parts  large, 
transversely  carinate.  Laminae  fulcientes  linear,  extending  back  past 
the  maxillary  sternum  as  chitinous  margins  of  the  cephalic  lamina. 
Mandibles  with  numerous  pectinate  lamelhe;  no  dentate  lamellfe. 
Labial  sternum  always  divided,  simple;  labial  palpus  and  interior  labial 
process  subsimilar  in  shape,  distinct,  consisting  of  a  basal  portion 


1 A  new  8pecieB  from  Sierra  Leoue  aud  Liberia,  in  tlie  National  Museum  coUection. 
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(joint?),  supplemented  by  a  spatulate  hyaline  portion.  Maxillary 
dternum  entire  and  distinct;  maxillary  palpus  slender;  claw  simple; 
basal  joint  subequal  in  length  to  the  other  two  taken  together.  Pre- 
hensorial  sternum  without  chitinous  lines.  Pleurse  of  the  prehen- 
sorial  sternum  divided  by  chitinous  ridges  into  three  areas.  Sterna 
with  a  median  anteriorly  bifurcate  chitinous  thickening.  Ventral  pores 
wanting.  Last  sternum  very  short;  last  pleurse  very  large  and  long, 
with  numerous  pigmented  pores.  Anal  pores  present;  anal  legs  with- 
out claws.  Number  of  segments  constant  on  both  sexes  of  each  species. 
In  most  of  these  characters,  the  DicellophilidaB  approach  the  Scolo- 
pendridi'e  rather  than  the  other  Geophiloidae.  Especially  is  this  the 
case  with  the  mouth  parts,  the  lack  of  ventral  pores,  the  last  segment, 
and  the  constant  number  of  segments. 
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AN  ARRANGEMENT  OF  THE  GEOPHILIDJS,  A  FAMILY  OF 

CHILOPODA. 


By  O.  P.  Cook. 


That  the  genera  included  in  this  family  present  strnctural  char- 
acters of  great  diversity  has  been  known  since  the  publication  of  Mei- 
nert's  investigations.  That  author  attempted  no  subdivision  of  the 
family  into  groups  higher  than  genera,  a  course  to  be  explained  by  the 
fact  that  the  number  of  genera  recognized  by  him  was  very  small,  and 
by  the  further  consideration  that  some  of  the  more  important  structures 
were  misunderstood.  Thus  the  labrum  of  Orya  is  given  as  "  bipartittiniy^^ 
while  in  reality  it  is  entire,  the  bipartite  appearance  resulting  from  the 
fact  that  the  part  in  question  is  arched  when  in  place,  and  usually 
becomes  wrinkled  in  the  middle  when  depressed  by  a  cover  glass.  The 
labrum  of  Orphnceus  is  said  by  Meinert  to  be  free;  in  reality  it  is  com- 
pletely coalesced  and  closely  homologous  to  that  of  Orya.  The  labrum 
of  the  primitive  Chilopoda  was,  in  all  probability,  tripartite,  and  the 
coalescence  of  the  parts  with  each  other  and  with  the  frontal  lamina 
are  to  be  viewed  as  deviations  from  the  ancestral  form.  Relationships 
can  not,  however,  be  inferred  merely  from  such  a  fact  as  coalescence; 
Orya  and  Schendyla  have  the  labrum  entire  and  completely  coalesced, 
and  yet  represent  two  very  distinct  lines  of  development. 

The  present  method  of  describing  the  mandibles  has  been  another 
source  of  confusion.  As  in  other  Chilopoda  the  mandibles  of  Geophi- 
lidsB  may  be  supposed  to  have  had  originally  both  pectinate  and  dentate 
lamellse.  The  compound  pectinate  lamellae  of  Dicellophilns^^  Orya  and 
Himantarium  are  evidently  the  homologues  of  the  lacinlate  processes 
of  the  mandibles  of  Scolopendridae  and  Lithobiidae,  while  the  mandibles 
of  such  genera  as  Geophilm  and  Schendyla  have  developed  differently, 
the  laciniate  processes  being  now  represented  by  a  row  of  simple 
spines.  Thus  one  of  the  simple  spines  of  Oeophilus  is  to  be  looked  upon 
as  homologue  of  a  whole  *' pectinate  lamella ''  in  Himantarium,  and  the 
mandibles  of  the  two  genera  are  structurally  much  wider  apart  than 

^A  new  genus  partiaUy  eqaivalent  to  Mecigtocephalus  of  Meinert  and  reeent 
aathon,  bat  not  of  Newport.  According  to  Meinert,  the  mandibles  of  MecUtooepka- 
liM  have  only  dentate  Iamellte,*'but  the  reason  for  this  view  is  not  apparent. 
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could  be  inferred  while  the  opinion  held  that  the  so-called  "  pectinate 
lamellae  "  in  the  two  cases  were  structural  equivalents. 

That  the  dentate  lamellae  have  been  suppressed  in  Dicella  and  Orya 
is  a  case  of  apparent  similarity  between  genera  distinct  by  nearly  all 
possible  characters,  and  an  example  of  the  principle  that  the  presence 
or  suppression  of  a  primitive  structure  or  character  is  not  of  itself  an 
evidence  either  of  close  affinity  or  wide  divergence. 

Since  the  publication  of  Meinert's  works  the  number  of  described 
genera  has  greatlv  increased ;  likewise  the  desirability  of  some  arrange- 
ment whereby  their  affinities  may  be  made  apparent.  Unfortunately, 
the  descriptions  of  new  forms  are  often  very  incomplete  and  omit  the 
most  important  data,  those  to  be  drawn  from  the  mouth  parts.  Not- 
withstanding this  neglect,  it  is  evident  froin  many  specific  descriptions 
that  the  number  of  genera  yet  to  be  recognized  is  considerable,  and  it 
would  seem  that  a  statement  of  the  affinities  already  manifested  will 
aid  in  subsequent  study. 

That  a  complete  arrangement,  such  as  is  here  proposed,  can  in  the 
present  state  of  the  subject  be  entirely  correct  or  satisfactory  is  not  to 
be  expected.  Cases  of  uncertain  and  deficient  data  are  noted  in  sev- 
eral places.  The  groups  here  proposed  as  families  seem  to  have,  by 
analogy  with  other  classes  and  with  other  Chilopoda,  ample  structural 
basis  for  such  recognition.  The  exterual  form  and  habit  are  almost 
identical  for  the  entire  group,  and  the  structural  differences  are  not  to 
be  explained  as  correlated  with  adaptations  to  localities  or  hosts,  but 
are  rather  the  accumulated  result  of  variation  without  the  interference 
of  any  important  principle  of  selection,  a  history  the  more  possible 
because  the  changes  are  mostly  in  the  direction  of  degeneration.  From 
this  consideration  we  may  explain  the  confusing  fact  that  in  the  differ- 
ent groups  there  are  frequent  examples  of  the  preservation  of  some 
primitive  character  which  the  other  members  of  the  family  may  have 
lost,  and  on  the  other  hand  there  are  numerous  cases  of  parallel  varia- 
tion. Of  this  last  the  pleural  pores  are  a  good  example.  These  may 
be  numerous  and  distinct,  doubtless  the  primitive  condition,  and  the 
one  which  appears  in  Scolopendridae;  they  may  be  clustered  about  two 
or  more  large  cavities  in  the  pleurap,  or  they  may  be  entirely  wanting. 
In  the  genus  Qeophilus  the  first  and  second  conditions  are  present,  and, 
if  some  descriptions  are  to  be  trusted,  also  the  third.  To  suppose  that 
a  character  which  may  differ  in  closely  related  species  can  be  of  use  as 
an  evidence  of  affinity  between  genera  or  families  would  be  clearly 
unreasonable.  And  yet  poriferous  fbveolae  entirely  similar  to  those  of 
some  species  of  Oeophilus  occur  in  Schendyla  and  several  related 
genera,  in  Ballophilm,  and  JHgnatliodon.  Thus  animals  with  widely 
divergent  types  of  labrum,  mandibles,  and  other  parts,  live  in  the  same 
localities,  have  the  same  habits,  and  eat  the  same  food  with  appar- 
ently equal  success,  so  that  it  seems  impossible  to  imagine  that  special 
advantages  pertain  to  the  different  adaptations. 
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The  opinion  has  recently  been  advanced  that  the  OeophilidsB  and 
Scolox>endTidaB  should  rank  as  orders,*  the  distinction  being  based  on 
the  number  of  segments  and  spiracles.  That  a  merely  quantitative 
difference  is  sufficient  for  ordinal  distinction  may  well  be  doubted.  At 
the  same  time  the  recognition  of  groups  of  Epimorpha  higher  than 
families  is  desirable  and  possible,  but  they  can  hardly  be  more  than 
superfamilies.  Indeed,  it  is  not  easy  to  suggest  a  diagnostic  structural 
difference  between  the  Scolopendroidae  and  Geophiloidae.  The  two 
superfamilies  may,  however,  be  defined  as  ibllows: 

Superfamily  SCOLOPENDROID^. 

Antennae  with  17-^  joints;  eyes  x)resent  or  wanting;  basal  lamina 
obsolete;  prosternal  teeth  present  or  wanting;  spiracles  9-19;  ventral 
pores  wanting;  last  pleurae  porose,  more  or  less  produced  caudad;  seg- 
ments 21-23,  constant  for  genera  and  species. 

Superfamily   GEOPHILOID^. 

Antennae  with  14  joints:  eyes  wanting;  basal  lamina  present;  pro- 
sternal  teeth  rudimentary  or  wanting;  spiracles  present  on  all  pedif- 
erous  segments  except  the  first  and  last;  ventral  pores  usually  present; 
last  pleurae  not  produced,  sometimes  eporose;  segments  31-1 '^S,  not 
constant  for  genera,  rarely  so  for  species. 

Tliat  future  study  will  necessitate  the  recognition  of  family  types 
among  the  Scolopendroidae  is  not  improbable;  the  families  of  Geophi- 
loidae may  be  distinguished  by  the  following  artificial  key  : 

ANALYTICAL  KEY  TO  THE  FAMILIES  OF  GEOPHILOIDiE. 


A.  Ventral  pores  wantiDg;  suprascutella  in  five  rows;  last  pleursB  occupying  three 

segments GonibregmatidjB. 

Ventral  pores  distinct  in  all  cases  where  suprascutella  are  present;  last  p]ear» 
afifecting  last  segment  only B. 

B.  Basal  segment  very  broad,  concealing  the  plenne  of  the  prehensors C. 

Basal  segment  not  or  scarcely  broader  than  the  cephalic  lamina,  the  prehensorial 

pleursB  evident  from  above D. 

C.  Ventral  pores  in  one  median  central  or  posterior  area E. 

Ventral  pores  in  two  or  more  areas,  anterior  and  posterior F. 

D.  Labrnm  entire;  mandibles  with  one  pectinate  and  1-3  dentate  lamella);    ventral 

pores,  if  present,  in  a  central  area Schendylid.*:. 

Labrum  tripartite,  mandibles  without  dentate  lamellae;  ventral  pores,  if  present 
seldom  in  a  central  area G. 

E.  Mandibles  with  one  pectinate  lamella ;  labrnm  tripartite,  the  lateral  parts  geatly 

reduced  or  rudimentary DiGNATHODONTiDiE. 

Mandibles  with  dentate  and  pectinate  lamellse ;  labrum  entire H. 

F.  Last    pleuras  cozieform,  without   pores;   anal  legs  unarmed;   antenna',   atten- 

uate   Oryid^. 


■Silvestri,  Orders  Oligostigmata  and  Plantastigmata,  Ann.  d.   Museo  Civico  di 
Sioria  Nat.  di  Geneva,  XIV,  pp.  623,  634,  1895. 
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Last  plenrte  inflated,  porose;  anal  legs  with  a  distinct  claw;  aDtennsD  fili- 
form or  crassate,  not  attenuate Disargid  A. 

G.  Mandibles  with  one  pectinate  lamella;  labial  sternum  entire;  ventral  pores 
normally  present GROPHiLiDiE. 

Mandibles   with   several   pectinate  lamellaa;   labial    sternum  divided;  ventral 

pores  wanting DiCELLOPHiLiDiE. 

H.  Antennae  geniculate,  more  or  less  clavate;  segments  scabrous,  dorsally  with  a 
transverse  depression;  ventral  pores  perforating  an  elevated  chitinoas 
plate  lying  along  the  posterior  margin  of  the  segments... Ballophilid.«:. 

Antenuie  attenuate,  not  geniculate;  segments  smooth,  or  nearly  so,  without 
transverse  furrow ;  ventral  pores  in  a  small  central  or  sabcentral  depres- 
sion  HlMANTARIID^. 

GONIBKEGMATID^,  new  family. 

Antennse  filiform;  frontal  lamina  coalesced;  cephalic  lamina  not  con- 
cealing the  prebensors;  prebasal  lamina  obsolete;  basal  lamina  broad; 
mouth  parts  unknown;  prehensorial  sternum  very  broad;  suprasca- 
tella  present  in  five  rows;  ventral  pores  wanting;  last  sternum  very- 
small;  last  pleurae  enormously  developed,  extending  along  three  seg- 
ments; pores  very  numerous;  anal  pores  wanting;  anal  legs  carinate, 
five-jointed,  without  claw.    Pairs  of  legs,  161. 

Genus  GONIBREGMATUS.  Newport. 
GonibregmatuSf  Nf.wport,  Proc.  Zool.  Soc.  London,  CXIX,  p.  1S0|  1842. 
Distribution. — Philippine  Islands. 
Tf/pe. — Gonibregmatiis  cmningii,  Newport. 

The  known  characters  of  this  genus  are  so  remarkable  that  others 
equally  interesting  are  to  be  expected  from  an  examination  of  the 
mouth  parts.. 

ORYIDM,  new  family. 

Antennae  attenuate  or  subfiliform;  frontal  lamina  coalesced  or  dis- 
tinct; cephalic  lamina  concealing  the  prebensors;  prebasal  lamina  ob- 
solete; basal  lamina  broad;  labrum  entirely  coalesced ;  mandibles  with 
several  pectinate  lamellai;  no  dentate  lamelhe;  labial  sternum  entire, 
simple,  or  provided  with  processes;  labial  palpi  one-jointed,  with  or 
without  processes;  interior  labial  palpus  distinct;  maxillary  palpus 
with  claw  simple  or  pectinate;  prehensorial  sternum  very  broad; 
suprascutella  present  in  one  or  more  rows;  ventral  pores  in  1-4  trans- 
verse indefinite  areas;  last  sternum  broad;  the  pleurae  not  inflated, 
without  pores;  anal  pores  wanting;  genital  palpi  two-jointed;  anal 
legs  six-jointed,  without  claw.    Pairs  of  legs,  67-125. 

Genus  ORYA,  Meinert. 
Orya,  Meinert,  Nat.  Tidsskr.  VII,  p.  14, 1870. 
Type, — Orya  barbarica  (Gervais)  Meinert.  * 
Distribution, — North  Africa;  Spain. 

^  Mag.  Zool  de  Gu^rin,  IX. 
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Genus  ASPIDOPLERES,  Porat. 
A9pidoltr€9t  Porat,  Bih.  t.  k.  Svenska  Vet.  Akad.  Hand.,  Afd.  IV,  No.  7.  p.  15, 1893. 
Type. — Agpidopleres  intercalatus^  Porat. 
IHstrilmtion. — Damaraland. 

Genus  ORPHN-^US,  Meinert. 
Orphnaus,  Meinkrt,  Nat.  Tidsskr.,  VII,  p.  17,  1870. 
Type. — Orphnceus  pho8phoretL8  (Linnaeus). ' 
Distribution, — ^Tropics  of  both  hemispheres. 

Genus  NOTIPHILIDES,  Latzel. 
Notiphilidea,  Latzel,  Zoologischer  Anzeiger,  III,  No.  68,  p.  546,  1880. 
Type. — Notiphilides  maximilia^ii  (Humbert  and  Saussure).^ 
Distribution. — Mexico. 

It  may  be  that  Mesoeanthusy  Meinert,  should  be  placed  in  this  family, 
but  though  the  mandibles  are  said  to  have  only  pectinate  lamellae,  it 
would  appear  from  Meinert's  diagram  that  they  are  of  ^  character 
entirely  different  from  those  of  Orya  and  Orphnceus. 

Family  HTMANTARIID^,  new  name. 
NoHphilida,  C.  L.  Koch,  System  der  Myriapodeu,  1847. 
Antennae  attenuate;  frontal  lamina  coalesced  or  distinct;  cephalic 
lamina  concealing  the  prehensors;  prebasal  lamina  obsolete;  basal  very 
broad;  labrum  entire,  free;  mandibles  with  one  dentate  and  several 
pectinate  lamellae;  labial  sternum  entire,  simple;  labial  palpus  one- 
jointed;  interior  labial  process  distinct;  maxillary  sternum  entire; 
claw  of  maxillary  palpus  excavate  (spoon-shaped),  more  or  less  pec- 
tinate; prehensorial  sternum  very  broad,  with  chitinous  lines;  supra- 
scutella  present,  in  one  or  more  rows,  or  wanting;  ventral  pores  in 
one  central  area;  anal  pleurae  more  or  less  inflated,  with  few  or  many 
pores;  anal  pores  wanting;  genital  palpi  two-jointed;  anal  legs  six- 
jointed,  without  claw.    Pairs  of  legs,  67-173. 

Genus  HIMANTARIUM,  C.  L.  Koch. 
Himantarium,  C.  L.  Koch,  System  der  Myriapoden,  p.  82, 1847. 
Ihfpe. — Himantarium  gabrielis  (Linnaeus).^ 
Distribution. — South  Europe;  North  Africa. 

Genus  BOTH RIOG ASTER,  Seliwanoff. 

Notiphilus,  C.  L.  KocH,  System  der  Myriapoden,  p.  82,  1847. 
Bothriogaster,  Seliwanoff,  Zool.  Anzeiger,  XLIII,  p.  620,  1879. 

Type. — Bothriogaster  signatus  (Kessler).* 
Distribution. — Greece  to  Turkestan. 

"Syst.  Nat.,  Ed.  X,  p.  868,  1770.  ^Syst.  Nat.,  Ed.  XII,  p..  1063,  1766. 

«  Kevue  et  Mag.  d.  Zool.,  1870,  p.  205.    <  Trudy,  Rubs.  Entom.  Obsz.,  VIII,  p.  39.  flgs.  4, 5. 
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Notiphiltis  has  not  been  identified  by  recent  writers,  and  was  consid- 
ered by  Meinert  to  be  a  synonym  of  Himantarium?  Koch's  description 
is,  however,  quite  extensive  and  exi)licit,  and  offers  several  characters 
sufficient  to  distinguish  the  genus  from  Orya  and  Htmantarium.  From 
Bothriogaster  it  is  difficult,  if  not  impossible,  to  indicate  distinctions; 
indeed  there  is  no  evident  reason  why  Seliwanoff's  description  and 
figures  of  Bothriogaster  signatus,  Kessler,  do  not  correspond  with  Koch's 
Xotiphilus  tceniatus^^  as  Seliwanoff  has  himself  suggested  by  placing^ 
Notiphiltis  twniatus  as  a  doubtful  synonym  of  signatus.  Later  on 
signatus  was  reported  from  Greece  by  Dr.  Karsch,^  so  that  not  even  a 
difference  in  habitat  remains.  Nevertheless  it  can  hardly  be  asserted 
with  confidence  that  the  animals  are  specifically  and  generically  the 
same,  but  the  agreement  in  all  important  characters  is  so  great  that 
a  generic  difference  is  exceedingly  improbable.  The  fact  that  Koch 
gives  the  legs  as  varying  from  100  to  154  suggests  the  possibility  that 
he  may  have  had  more  than  one  species  under  observation.  The  matter 
will  probably  remain  more  or  less  in  doubt  until  the  Greek  Myriapoda 
are  better  known,  but  for  our  present  purpose  it  is  sufficient  to  point  out 
that  Notiphiltis  would  be  a  valid  genus,  were  not  the  name  preoccupied 
in  the  Diptera,  and  that  Bothriogaster  may  replace  it  until  the  typical 
species  are  shown  to  be  distinct,  and  not  congeneric. 

Genus  STIGMATOGASTER,  Latzel. 
StigmatoyasieTy  Latzkl,  Myr.  Oest.-Ung.  Mon.,  I,  p.  211,  1880. 
Type, — Stigmatogaster  gracilis  (Meinert).* 
Bistrihution, — South  Europe;  North  Africa. 

Genus  STYLOLyCMUS,  Karsch. 

Stylolc^mus,  Karsch,  Troscbers  Archiv  f.  Naturges.,  Jahrg.  XL VII,  Heft.  1,  p.  9, 
figs.  3,  3a,  3&,  1881. 

Type, — StylolceniMs  peripateticus^  Karsch. 

Distribution, — Tripoli. 

The  type  and  only  specimen  of  this  genus  is  in  the  Berlin  Museum. 
It  is  in  very  poor  condition,  but  does  not  possess  the  abnormal  charac- 
ters which  might  be  inferred  from  the  figures  cited  above.  Its  affini- 
ties are  doubtless  with  the  Notiphilidfe,  and  it  does  not  appear  to 
coincide  with  any  of  the  genera.  In  certain  of  its  external  characters 
it  suggests  Pectitiiunguis.  No  examination  of  the  mouth  parts  was 
possible. 


'Meiuert  has  also  described  a  '^Himantarium  tamiaium j  new  B^eciea"  (Myr,  Mua. 
Hatin.,  Ill,  p.  149),  which  of  course  could  not  stand  if  Notiphilua  is  a  synonym  of 
Himantarium.  This  is  either  an  oversight  or  a  complete  disregard  of  the  principle 
of  priority. 

^System  der  Myriapoden,  p.  180,  1847;  Die  Myriapoden,  II,  p.  59,  fig.  181. 

'  Verzeichniss  der  von  Herrn  E.  v.  Oertzen  in  den  Jahren  1884  und  1885  in  Griecheu- 
land  und  auf  Kreta  gesammelten  Myriapoden.  Berliner  Entom.  Zeitschr.,  XXXII, 
p.  220  (1888). 

^Naturh.  Tidsskr.,  VII,  p.  32,  1879.  ^  r 
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Genus  CHOMATOBIUS,  Humbert  and  Saussure. 
fhomatobiMS,  HrMBKRT  and  Sai  ssikE;  Revue  et  Mag.  d.  Zool.,  p.  205,  1870. 
Tifpe. — Chomatolniuf  mexicanus  (Saassare).* 
DUtribution, — Mexico. 

DISAKGID^,  new  family. 

Ant^Duae  tiliforin  or  crassate,  not  attenuate;  frontal  lamina  distinct 
(or  coalesced !) ;  cephalic  lamina  concealing  the  prehensors;  prebasal 
lamina  obsolete;  basal  plate  broad;  mouth  parts  unknown;  prehen- 
serial  sternum  very  broad;  supra-scntella  wanting;  ventral  pores  in 
two  areas,  a  circular  anterior  and  a  broad,  transverse  ])osten(>r;  anal 
pleunb  inflated,  with  numerous  i>ores;  anal  pores  wanting;  genital 
palpi  two-jointed;  anal  legs  five  or  six  jointed,  with  a  claw.  Pairs  of 
legs,  59-09. 

DISARGUS,  new  genus. 

Type, — Hnnantarium  (!)  striatum  (Pocock).* 
Distribution. — Madras. 

Genus  HIMANTOSOMA,  Pocock. 
Himanto»oma,  PococK,  Ann.  d.  Mns.  Civ.  di  Oonova,  2  ser.,  X,  p.  428,  1891. 

Type. — HimantoHoma  typieum^  Pocock. 

Distribution, — Mergui  Archipelago,  Burmah. 

Besides  these  genera  there  are  probably  two  or  more  others  in  the 
oriental  region  represented  by  species  described  by  Meinert  and  Poco(»k 
under  Ilimantarium^  but  evidently  very  little  related  to  (jahrieUn,  The 
characters  now  known  are  not  sufficient,  however,  to  give  mucth  base 
for  an  estimate  of  affinities.  The  present  family  has  been  recognized 
on  account  of  the  unique  combination  of  characters  which  make  affini- 
ties with  the  other  families  very  improbable,  though  much  must  depend 
on  the  mouth  parts. 

BALLOPHILID^,  new  family. 

Antennae  geniculate,  subclavate;  frontal  lamina  not  distinct;  ce- 
phalic lamina  concealing  tlie  i)rehensors;  prebasal  lamina  obsolete; 
basiil  very  broad;  labrum  entire,  not  chitinous;  mjindibles  with  one 
pectinate  and  one  dentate  lamella;  labial  sternum  entire,  .simple;  labial 
palpus  two-jointed;  interior  labial  process  distinct ;  maxillary  sternum 
divide<l;  claw  of  maxillary  palpus  excavate,  the  margin  pectinate; 
prehensorial  sternum  very  broad,  chitinous  lines  wanting;  suprascu- 
tella  wanting;  ventral  pores  in  an  oval  posterior  area,  consisting  of  a 
raised,  perforated,  chitinous  plate;  anal  pleura)  not  inflated,  with  two 

» Essai  d*une  Faiine  d.  Myr.  d.  Mex.,  p.  132,  1860. 
«Ann.  Mag.  Nat.  Hist.,  (6)  V,  p.  248,  pi.  xii,  fig.  4. 
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large  pores  more  or  less  concealed ;  <inal  pores  present;  genital  palpi; 
anal  legs  strongly  crassate,  six-jointed,  without  claw.  Pairs  of  legs, 
63-73  (87-91  in  Menocanthus), 

BALLOPHILUS,  new  genus. 

Type. — Ballophilus  clavicornis,  Cook,  new  species,  in  the  ISational  Mu- 
seum collection. 

JHHtrihution, — Upper  Guinea. 

Genus  MESOCANTHUS,  Meinert. 
Mesooanihw,  Meixert,  Nat.  Tidsskr.,  YII,  p.  34,  1870. 

Type. — Mesocanthus  albu4t^  Meinert. 

BxHtrihution. — Tunis. 

This  genus  is  assigned  to  the  present  family  provisionally,  and  the 
family  description  was  not  arranged  to  contain  it.  According  to 
Meinert's  description  and  plates,  there  is  great  similarity  with  Ballo- 
philus in  the  labrum.  The  mandibles  are  strikingly  difi'erent  from 
those  of  Orya  and  Orphnwm^  the  other  forms  with  several  pectinate 
lamella*,  and  tlie  ventral  pores  are  in  a  single  area.  SeliwanoflP  has 
described  a  species  with  pleural  pores. 

Genus  T^GNIOLINUM,  Pocock. 
Taniolinum,  PococK,  Joiirn.  Linn.  Soc,  XXIV,  p.  471,  1893. 
Type. — T(cniolininn  setosmn,  Pocock. 
Distribution, — St.  Vincent. 

SCHENDYLID^,  new  family. 

AntennfP  filiform;  frontal  lamina  coalesced;  cephalic  lamina  not  con- 
cealing the  prehensors;  i)rebasal  lamina  evident  or  concealed;  basal 
lamina  narrow;  labrum  entire,  free  or  coalesced;  mandibles  with  one 
pectinate  and  1-3  dentate  himelhe;  labial  sternum  entire,  simple,  or 
with  a  ])roces.s;  labial  palpus  two-jointed,  with  a  process;  interior  labial 
Xmuess  distinct  or  united  with  palpus  at  base;  maxillary  sternum  entire; 
claw  of  maxillary  paljms  simple  or  pectinate;  prehensorial  sternum 
moderately  broad;  chitinous  lines  present  or  wanting;  suprascutella 
wanting;  ventral  pores  in  a  median  area  or  wanting;  anal  pleurae  not 
much  inf.ated,  with  few  or  many  pores;  anal  i)ores  wanting;  genital 
pal[)i  entire;  anal  legs  five  or  six  jointed,  with  or  without  claw.  Pairs 
of  legs,  39-71. 

Genus  SCHENDYLA,  Bergsoe  and  Meinert. 
Schendylaf  Bergsoe  and  Mkinert,  Xaturh.  Tidsskr.,  IV,  p.  103,  1866. 
Type. — Schendyla  nemorensis  (C.  L.  Koch).* 
Distribution. — Europe;  Xorth  Africa;  Eastern  North  America. 


» Deutschl.  Crust,  ii.  Myr.,  Hft.  9,  t.  4,  1837. 
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Genus  PECTINIUNGUIS,   BoUman. 
PeeiiniunQuu,  Bollman,  Proc.  U.  S.  Nat.  Mus.,  XII,  p.  212, 1889. 
Typc-^Pectiniunguis  americanus,  Bollman. 
DUtribution. — Ix)wer  California. 

Genus  ESCARYUS,  Cook  and  Collins. 
Egearyusy  CoOK  and  CoLLixs,  Proc.  U.  S.  Nat.  Mas.,  XIII,  p.  391, 1890. 
T^pc. — Esearyus  phyllophihiSj  Cook  and  Collins. 
Distribution. — Central  New  York. 

Genus  NANNOPHILUS,  new  name. 
Nan%opu9  (Bollman),  Cook  and  Collins,  Proc.  U.  S.  Nat.  Mns.,  XIII.  p.  389, 1890. 
Type. — NannopMlus  eximius  (Meinert).* 
Distribution. — North  Africa. 

CTENOPHILUS,  new  genus. 

Type. — Ctenophiltis  africanusj  new    species,  Cook,  in  the  National 
Maseum  collection. 
Distribution. — Liberia. 

DIGNATHODONTID^,  new  family. 

Antennse  filiform  or  sabclavat4» ;  frontal  lamina  distinct  or  co<alesced ; 
cephalic  lamina  concealing  the  prehensors;  prebasal  lamina  present  or 
obsolete;  basal  lamina  broad;  labrum  tripartite,  the  lateral  parts 
greatly  reduced;  mandibles  with  a  single  pectinate  lamella;  labial  ster- 
num deeply  bilobed,  simple;  labial  palpus  one-jointed,  simple;  interior 
labial  process  present  or  obsolete;  maxillary  sternum  entire;  claw  of 
maxillary  palpus  rudimentary;  prehensorial  sternum  not  broad;  chiti- 
nous  lines  present;  suprascutelhi  wanting;  ventral  pores  in  a  median 
area  or  wanting;  anal  i)leurre  not  greatly  enlarged,  pores  few  or  many; 
anal  pores  present  or  wanting;  genital  palpi  simple,  or  two-jointed. 
Pairs  of  legs,  55-154. 

Genus  DIGNATHODON,  Meinert. 
Dignathodon,  Meinert,  Natiirh.  Tidsskr.,  VII,  p.  36,  tab.  2,  figs.  13-22,  1870. 
Type. — THgnathodon  microcephalum  (Lucas).^ 
Distribution, — South  Europe;  North  Africa. 

Genus  HENIA,  C.  L.  Koch. 
Fleniay  C.  L.  KoCH,  System  cler  Myriap.,  p.  83,  1847. 
Type. — Henia  devia,  C.  L.  Koch. 
Distribution. — Greece. 

The  genus  Scotophilus,  Meinert,  was  described  without  reference  to 
Henia.    Pocock  has  pointed  out  that  the  two  genera  are  the  same,  and 

'Naturh.  Tidsskr.,  VII,  p.  57,1870. 

"Explor.  Scient.  d.  TAlgerie,  p.  349,  pi.  n,  fig.  10.      ^  . 
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that  Scotophilus  is  preoccupied.  Bollman  lias  proposed  the  generic 
name  Meinertia  to  take  the  place  of  Scotophilwt,  but  this  can  not  be 
used  unless  devia^  the  type  of  Henia^  and  bicarinatusy  the  type  of  Scoto- 
philusj  prove  not  to  be  congeneric.  This  is  not  impossible,  for  Koch's 
species  is  credited  with  154  pairs  of  legs,  while  bicarinatus  has  only 
about  half  as  many. 

Genus  CHyCTECHELYNE,  Meinert. 
Cha'techelyne,  Meinert,  Naturh.  Tidaskr.,  VII,  ]».  44,  1870. 

Type, — Chcetechelyne  vvHuviana  (Newport).' 
Distribution, — South  Kurope;  Nortli  Africa. 

Family  GEOPIIILID.E,  Leach. 
Geophilida',  Leach,  Trans.  LiDn.  Soc.  London,  XI,  pt.  ii,  p.  384,  1814. 

AntennsB  filiform;  frontal  lamina  distinct  or  coalesced;  cephalic 
lamina  not  concealing  the  prehensors;  prebasal  lamina  present  or 
obsolete;  basal  lamina  narrow;  labrum  tripartite.  Mandibles  with  a 
single  pectinate  lamella;  labial  sternum  entire  or  bifid,  simple  or  with 
a  process;  labial  palpus  two-jointed,  simple,  or  with  a  process;  interior 
labial  process  usually  distinct;  maxillary  sternum  entire  or  divided; 
claw  of  maxillary  palpus  not  excavate  or  pectinate;  j)rehensorial 
sternum  narrow,  chitinous  lines  i>resent  or  wanting ;  suprascutella  want- 
ing.; ventral  pores  on  posterior  half  of  segments,  not  in  a  definite  area; 
anal  pleural  more  or  less  inflated,  pores  few  or  many;  anal  pores  ]>re8ent 
or  wanting;  genital  palpi  two-jointed.    Pairs  of  legs,  31-109. 

Genus  GEOPHILUS,  Leach. 

Geophilus,  Lkach,  Trans.  Linn.  Soc.  London,  XI,  pt.  ii,  p.  384,  1814. 
Type. — Geophilus  carpophaffuft^  Leacli. 
Distribution, — Europe;  North  Africa. 

Genus  MECISTOCEPHALUS,  Newport. 
Mcc'mtocTphalufi,  Nkwpoht,  Pror.  Zool.  Soc.  London,  p.  178,  1842, 

Type, — MecistocephaluH  attenuaivs  (Say).^ 

Distribution, — Eastern  North  America;  Europe;  North  Africa. 

Genus  ORINOPHILUS,  new  name. 

OrinomuHj  Attems,  Sitznngsb.  d.  Kais.  Akad.  d.  Wissens.  Wien,  CIV,  p.  166, 1895. 
Type, — Orinophilus  oligopus  (Attems).^ 
Distribution, — Austria. 


•  Trans.  Linn.  Soc,  XIX,  p.  435. 

Monrn.  Acad.  Nat.  Sri.  Phila.,  II,  p.  114. 

^Sitzungsber.  K.  Akad.  Wiss.  Wien,  CIV,  p.  167,  pi.  i,  fig.  11. 
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SCHIZOT-^NIA,  new  genus. 

Type, — Schizotcenia  prognatha^  new  si)ecie8,  in  the  National  Museum 
collection. 

Distribution. — Liberia. 

PIESTOPHILUS,  new  genus. 

Type, — Piestophilus  tenuitarsis  (Pocock).  * 
Distribution. — Dominica. 

Genus  LINOT-^NIA,  C.  L.  Koch. 

Linottenia,  C.  L.  KoCH,  System  tier  Myriapoden,  p.  86,  1847. 
Type, — TAnotccnia  crassipes  (C.  L.  Kocli).* 
Distribution, — Europe. 

Genus  TOMOT-^NIA,  Cook. 

Tomoioeniaj  Cook,  American  Naturalist,  XXIX,  p.  866,  1895. 
Type, — Tomotcenia parviceps  (Wood).' 
Distribution. — California. 

Genus  AGATHOTHUS,  Bollman. 

Agathothus,  Bollman,  BuU.  46,  U.  S.  Nat.  Mus.,  p.  166, 1893. 

Type, — Agathothus  gracilis  (Bollman).* 

Distribution, — Tennessee. 

Of  the  affinities  of  this  genus  little  can  be  asserted.  It  is  placed 
here  mostly  because  Bollman  originally  described  the  species  as  a 
Scolioplanes. 

Family  DICELLOPHILID^,  Cook. 

IHcellophilidai,  Cook,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  61,  1895. 
Antennae  filiform  or  subattenuate;  frontal  lamina  always  distinct 
cephalic  lamina  narrow,  not  concealing  the  prehensors;  prebasal  lam 
ina  obsolete ;  basal  lamina  very  narrow ;  labrum  tripartite,  entirely  free 
mandibles  with  several  pectinate  lamellae;  labial  sternum  divided,  sim 
pie;  labial  palpus  and  interior  labial  process  similar  in  shape,  distinct, 
apically  spatiilate;  maxillary  sternum  entire;  maxillary  palpus  slender 
claw  simple;  prehensorial  sternum  very  narrow,  without  chitinous  lines 
saprascntella  wanting;  ventral  pores  wanting;  anal  pleurie  inflated 
with  numerous  pores;  anal  pores  present;  genital  palpi  usually  two 
jointed;  anal  legs  slender,  six-jointed,  without  claw.  Pairs  of  legs  con 
stant  for  each  species;  in  the  different  species,  43-101. 


>  Aun.  and  Mag.  Nat.  Hist.,  6  ser.,  II,  No.  12,  p.  472,  1888. 
•Deutscbl.  Crust,  und  Myriap.,  Pt.  3,  tab.  3,  18.^. 
>Journ.  Acad.  Nat.  Sci.  Phila.,  V,  p.  49,  1863. 
^Ann.  X.  Y.  Acad.  Sci.,  p.  110,  1887. 
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'    Genus  DICELLOPHILUS,  Cook. 
Dieellophilus,  Cook,  Ptoc.  U.  S.  Nat.  Mue.,  XVIU,  p.  61,  1895. 
Type, — DicellaphiltLs  limattut  (Wood),* 
Distribution. — ^California. 

Genus  LAMNONYX,  Cook. 
Lamnonyx,  Cook,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  61,  1885. 
Type. — Lamnonyx  leonensis.  Cook. 
Distribution. — Sierra  Leone. 

Genus  MEGETHMUS,  Cook. 
Megeihmus,  Cook,  Proc.  U.  S.  Nat.  Mua.,  XVIII,  p.  61,  1895. 
Type. — Megethvius  vncroporus  (Haase).* 
JDw^riftiiiion.— Philippine  Islands. 

GENERA  NOT   NOW   RECOGNIZED  AS  VALID. 

ARTHRONOMALUS,  Newport. 
Type. — Arthronomalus  longicornis  (Leach)  =  Geophilus  longicornis. 
Leach. 

CLINOPODES,  C.  L.  Koch. 

Type. — Clinopodes  flavidusj  C.  L.  Koch  =  Geophilus  Havidus  (C.  L. 
Koch). 

GEOPHILUS,  Newport  (not  Leach). 
Type. — Geophilus  actuninatus,  Leach  =  Linotsenia  acuminata  (Leach). 

MECISTOCEPHALUS,  Meinert  (not  Newport). 

Type. — Mecistoccphalus  carniolensis  (C.  L.  Koch)  =  Lamnonyx  carni- 
olensis  (C.  L.  Koch). 

MEINERTIA,  Bollman  =  SCOTOPHILUS,  Meinert. 

NECROPHLCEOPHAGUS,  Newport. 

Type. — NecropMoeophagus  longicornis  (Leach)  =  Geophilus  longicornis, 
Leach. 

NOTIPHILUS,  C.  L.  Koch. 

Type. — Xotiphilus  twniatus,  C.  L.  Koi'h  =  Bothriogaster  tieniatus 
(C.  L.  Koch). 

PACHYMERIUM,  C.  L.  Koch. 

Type. — Paehymerium  ferrugineum  (C.  L.   Koch)  =  Mecistocephalus 
attenuatus  (Say). 

POABIUS,  C.  L.  Koch. 
Type. — Poabius  niteus,  G.  L.  Koch  =  Geophilus  flavidus  (C.  L.  Koch). 


Mourn.  Acad.  Nat.  Sci.  Pbila.,  V,  p.  42,  1863. 

8  Abh.  u.  Ber.  d'.  K.  Zool.  u.  Antb.-Ethn.  Mas.,  Dresden,  1886-87,  No.  5,  p.  106. 
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POLYCRICUS,  Saussure  and  Humbert. 
Described  as  a  subgenus  of  Oeophilus, 

SCNIP^US,  Bepgsoe  and  Meinert. 

Type, — 8enip{eus  foveolaiusy  Bergsoe  and  Meinert  =  Geophilus  foveo- 
latas  (Bergsoe  and  Meinert). 

SCOLIOPLANES,  Bergsoe  and  Meinert. 
Tjfpe, — Scolioplanes maritimus  (Leach)  =  Linotaenia  maritima  (Leach). 

SCOTOPHILUS,  Meinert. 
Type. — 8cot<pphilus  bicarinattiSy  Meinert  =  Henia  bicarinata  (Meinert). 

STENOT^CNIA,  C.  L.  Koch. 

Type. — StenoUtnia  linearis^  C.  L.  Koch  =  Geoi)hilu8  linearis  (C.  L. 
Koch). 

STRIGAMIA,  Gray  =  GEOPHILUS,  Leach. 

STRIGAMIA,  Wood. 

Type. — Strigamiaacuminatus  (Leach)  =  Linotsenia  acuminata  (Leach). 

STRIGAMIA,  Seliwanoff. 
Type. — Strigamia  parviceps^  Wood  =  Tomotaenia  parviceps  (Wood). 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  GOLDEN    BEETLE 
FROM  COSTA  RICA. 


By  Martin  L.  Linell, 

Aidf  Department  of  Insects. 


Among  a  small  lot  of  Costa  Rican  Coleoptera  recently  presented  to 
tbe  United  States  National  Museum  by  Mr.  John  Keith,  of  San  Jose, 
Costa  Rica,  through  Capt.  G.  P.  Scriven,  U.  S.  A.,  there  were  three 
specimens  of  the  magnificent  golden  and  silvery  beetles  from  that 
locality.  One  of  these  I  have  identified  as  Plusiotis  resplendem  of 
Boucard,  a  true  Plusiotis;  the  second  one  as  P.  chrynargyrea  of  Sall6, 
a  si)ecies  intermediate  between  Plusiotis  and  Pelidnota  as  regards  the 
mandibles,  the  only  structural  character  separating  these  two  genera. 
The  third  specimen,  which  is  described  below,  strictly  belongs  to  Pelid- 
nota^ since  it  has  the  mandibles  as  distinctly  bidentate  as  in  the  majority 
of  species  of  this  genus,  but  it  would  evidently  be  wrong  to  separate 
it  from  association  with  the  species  of  Plusiotis  Inhabiting  tlie  same 
region,  which  it  resembles  so  much  in  form  and  coloration.  Its  near- 
est ally  seems  to  be  the  above-mentioned  Plusiotis  chrysargyrea,  which 
it  approaches  in  form,  although  having  a  still  broader  thorax.  The 
species  is  readily  distinguished  from  any  form  of  the  group  hitherto 
des<!:ribed,  both  in  coloration  and  elytral  sculpture. 

PLUSIOTIS  KEITHI,  new  species. 

Oblong,  parallel,  somewhat  convex,  above  splendidly  golden  colored. 
Glypeas,  front  and  a  broad  side  margin  of  thorax,  pinkish  brown.  A 
large  purple  spot  at  inner  margin  of  eyes,  and  a  line  of  same  color  on 
the  thorax,  separating  the  golden  color  of  the  disk  from  that  of  the 
side  margin.  Head  rather  coarsely  punctured,  with  finer  punctures 
intermixed.  Clypeus  rugose,  almost  semicircular,  with  strongly  reflexed 
margin.  Mandibles  distinctly  bidentate.  Thorax  at  base  nearly  as 
broad  as  the  elytra,  sparsely  and  finely  punctured  at  the  middle,  more 
densely  at  the  sides.  Elytra  without  striae ;  sparsely  covered  with  large, 
shallow,  somewhat  rugose  punctures.  Apical  callus  prominent.  Sutu- 
ral  striae  impressed  toward  the  apex.    The  finely  rugose  pygidium,  the 


ProoeedingB  of  the  United  States  National  Mnseum,  Vol.  XVIII-No.  1040 
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whole  under-surface  aud  the  legs,  of  a  pinkish  brown  with  silvery  reflec- 
tions; all  sutures  shining  cupreous.  A  line  on  inner  margin  of  tibias 
and  all  the  tarsi,  rich  purplish  blue.  Mesosterual  process  very  long, 
x^ouical. 

Size. — Length,  30  mm.;  width,  16  mm. 

Type. — A  single  specimen  in  the  National  Museum  collection. 

Boucard,  who  has  monographed  the  genus  Plusiotis^  has  also  studied 
these  insecta  in  nature  during  his  travels  in  Central  America.  In 
regard  to  the  habits  of  the  golden  and  silvery  species,  he  states  that 
they  feed  in  concealment  during  the  day  on  the  leaves  of  trees,  especially 
young  oaks.  Just  before  sunset  they  take  wing  for  a  short  time.  Their 
period  of  life  is  very  brief,  and  their  habitat  is  extremely  restricted. 
How  difficult  it  is  for  collectors  to  obtain  them  may  be  better  under- 
stood by  citing  his  own  words,  narrating  one  of  his  visits  to  these 
regions.  He  says:  ^<I  was  in  Costa  Eica  in  the  proper  season  and  at 
the  exact  locality  where  these  insects  are  found,  but  was  not  able  to  get 
more  than  three  specimens,  although  I  offered  a  high  price  for  them  to 
the  natives  and  did  myself  all  that  possibly  could  be  done.  Everyone 
in  the  country  knew  what  I  meant,  when  I  asked  for  golden  and  ailvery 
beetles,  but  they  did  not  procure  any." 
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TWO  NEW  SPECIES  OF  BEETLES   OF  THE  TENEBRIONID 
GENUS  ECHOCERUS. 


By  F.  II.  Chittenden, 

Assistant  Entomologist,  United  States  Department  of  Agriculture. 


A  STUDY  of  a  series  of  specimens  of  the  teiiebrionid  genus  Echoce- 
rus  in  the  National  Museum,  kindly  phiced  at  my  disposal  for  the  pur- 
pose by  Prof.  C.  V.  Riley,  has  led  to  the  discovery  of  two  species  that 
are  evidently  undescribed.  The  following  brief  descriptions  are  pre- 
sented in  advance  of  a  more  extended  paper  which  is  to  be  published 
at  an  early  date. 

ECHOCERUS  DBNTIGER,  new  species. 

Form  rather  slender,  convex.  Eyes  comparatively  feebly  emargi- 
nate;  can  thus  slightly  foliaceous,  hardly  extending  beyond  the  eyes  at 
the  sides.  Antennae  rather  short,  closely  jointed.  Prothorax  hardly 
broader  than  long,  sides  subparallel,  slightly  rounded  anteriorly; 
anterior  angles  considerably  produced,  acute;  base  slightly  narrower 
than  elytra.  Prosternum  finely  punctate;  pro  episterna  very  coarsely 
and  sparsely  punctate.  Scutellum  short,  much  broader  than  long, 
broadly  rounded  posteriorly.  Elytra  strongly  punctate-striate ;  sutural 
and  adjacent  striae  more  or  less  deeply  impressed.  Ventral  segments 
moderately  coarsely  punctured  at  the  middle.  Hind  tarsi  short,  first 
joint  hardly  as  long  as  the  second  and  third  together. 

Male:  Mandibular  horns  short,  suberect;  inner  margin  flattened, 
with  a  broad,  irregularly  serrate  tooth  reaching  about  two-thirds  to- 
ward the  apex;  apices  slender,  acute  and  incurved,  not  approximate. 
Frontal  tubercles  very  large  and  quite  obtuse.  Canthus  not  promi- 
nent, subacutely  produced,  reaching  the  base  of  the  mandibular  horns. 

Female:  Front  feebly  reflexed,  not  extending  beyond  the  eyes  at  the 
sides. 

Size. — Length,  2.7  to  3.6  mm.;  width  0.7  to  1.1  mm. 

Habitat. — Columbus,  Texas;  Cocoanut  Grove  and  Crescent  City, 
Florida  (Schwarz) ;  Allegheny,  Pennsylvania  (Hamilton);  Ohio,  Ken- 
tackv,  and  Illinois  (Ulke). 

Proceedings  of  the  United  SUtes  National  Museum,  Vol.  X VIII— No.  1041. 
[Advance  sheets  of  this  paper  were  published  January  16, 1806.] 
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Types, — Three  examples  in  the  Katiooal  Museoni  collectioD,  from 
Colambus,  Texas,  and  specimens  in  the  collections  of  Messrs.  E.  A. 
Schwarz,  Henry  TJlke,  and  F.  H.  Chittenden. 

ECHOCERUS  RECURVATUS,  new  species. 

Form  depressed.  Eyes  large,  rounded,  rather  coarsely  granulate, 
feebly  emarginate.  Anterior  angles  of  prothorax  broadly  rounded; 
base  feebly  bisinuate;  basal  fovea  strongly  marked.  Pro-episterna 
densely  rugosely  punctate.  Marginal  elytral  stria  deeply  impressed. 
Ventral  segments  finely  and  densely  punctured  at  the  middle. 

Male:  Mandibular  horns  long,  slender,  simple,  ascending  and  con- 
vergent from  the  base,  recurved  and  contiguous  at  the  apices.  Front 
strongly  concave,  posteriorly  with  an  arcuate  ridge,  forming  at  each 
side  just  above  the  inner  margin  of  the  eye  an  obtuse  tubercle,  and 
medially  a  small,  elevated,  more  or  less  dentate  or  sinuate  lamina. 
Can  thus  small,  broadly  rounded  anteriorly,  not  contiguous  to  the' 
horns. 

Female:  Clypeus  subtruncate,  separated  from  the  front  by  a  deeply 
impressed  line.    Presternum  sparsely  punctate  and  shining. 

Size. — Length,  2.9  to  3  mm.;  width  0.9  to  1.2  mm. 

Habitat. — Florida:  Key  West  (Morrison,  Schwarz), Metacombe  Key 
(Ash  mead). 

Types. — Three  examples  iu  the  National  Museum,  from  Metacombe 
Key,  Florida,  and  specimens  in  the  collections  of  Messrs.  Schwarz, 
Chittenden,  and  W.  H.  Aslimead. 
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EAST  AFRICAN  DIPLOPODA  OF  THE  SUBORDER  POLY- 
DESMOIDEA,  COLLECTED  BY  MR.  WILLIAM  ASTOR 
CHA^LER. 


By  O.  F.  Cook. 


The  collection  which  is  the  occasion  of  this  report  is  a  small  one, 
but  the  forms  included  are  very  interesting,  and  after  a  comparison 
with  the  types  preserved  in  the  Berlin  Museum  all  seem  to  be  new. 
In  attempting  to  place  the  species  generically,  it  has  been  found  that 
the  East  African  genera  are  mostly  distinct  from  those  to  which  species 
from  that  region  have  been  referred  by  previous  writers.  The  present 
collection  furnishes  representatives  of  but  three  genera,  of  which  com- 
plete descriptions  are  here  attempted.  Notices  of  other  African  genera 
are  included  in  the  synopses,  drawn  partly  from  a  considerable  collec- 
tion of  African  Polydesmoidea  belonging  to  the  Berlin  Museum.  This 
has  seemed  desirable  in  order  to  better  define  and  show  the  affinities  of 
the  genera  established  on  the  specimens  belonging  to  the  United  States 
Isational  Museum. 

The  Polydesmoidea  thus  far  known  from  East  Tropical  Africa  are 
comprehended  in  three  families,  one  of  which  seems  peculiar  to  that 
region.  East  Africa  is  either  strikingly  deficient  in  family  types,  or  very 
careful  collecting  has  not  been  done,  as  may  be  judged  from  the  table 
of  African  families  here  presented,  of  which  six  have  been  found  in 
West  Africa  and  only  three  in  East  Africa. 

It  is  a  noteworthy  fact  of  distribution  that  no  species  of  this  suborder 
is  known  to  be  common  to  the  east  and  west  coasts  of  Tropical  Africa, 
and  what  is  more  remarkable,  no  genus  is  common  to  the  two  sides  of 
the  continent  except  in  the  cosmopolitan  family  Strongylosomatidae. 
That  future  discoveries  may  modify  these  facts  is  of  course  probable, 
for  the  number  of  African  genera  and  species  will  doubtless  be  increased 
indefinitely.  The  larger  and  more  conspicuous  forms,  however,  have 
been  collected  quite  extensively,  and  the  personal  opportunities  of  the 
writer  warrant  him  in  the  opinion  that  no  species  closely  related  to 
those  known  from  East  Africa  exist  in  Liberia,  or  indeed  in  the  neigh- 
boring regions,  from  Cape  Verde  down. 

The  literature  of  the  East  African  Polydesmoidea  is  not  extensive, 
and   is  much  scattered.     For   convenience  of  reference,  uniformly 
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arranged  translations  of  the  original  descriptions  of  all  the  species  have 
been  added  and  the  figures  redrawn,  except  in  some  cases  where  they 
are  so  imperfect  as  to  be  of  no  use  in  identification.  Hence  the  pres- 
ent paper  may  claim  to  be  a  monograph  of  the  East  African  Polydes- 
moidea  as  complete  as  is  now  practicable. 

The  notes  and  drawings  of  the  species  in  the  Berlin  Museum  were 
made  during  a  visit  in  May  of  the  present  year,  twelve  months  after 
the  work  on  the  material  collected  by  Mr.  Chanler  had  been  completed. 
The  Berlin  Museum  contains  all  the  types  of  East  African  Polydes- 
moidea  thus  far  described.  A  new  species,  Orodesmus  forceps,  is  de- 
scribed, at  the  request  of  Mr.  Pocock,  from  a  specimen  in  the  British 
Museum;  as  this  was  the  only  mature  male  of  the  genus  then  access- 
ible, Mr.  Pocock's  kindness  gave  the  opportunity  of  completing  the 
generic  description. 


ANALYTICAL  KEY  TO  THE  TROPICAL  AFRICAN  FAMIUES  OF  POLYDESMOIDEA. 


Body  minute,  contractile  into  a  completely  closed  sphere,  in  which  the  head  and 
first  segment  are  included  between  the  decurved  lobes  of  the  enormously  enlarged, 
second  segment:  Family  Ammodesmid^i:,  type  Ampiodesmus  granum. 

Body  small  to  large,  not  capable  of  being  more  than  spirally  coiled;  second  seg- 
ment not  specially  enlarged ^ 

Last  segment  rudimentary,  included  and  concealed  by  the  penultimat-e ;  first  seg- 
ment clypeate,  entirely  concealing  the  head;  segments  densely  setose,  and  with 
large  processes  or  coarse  tubercles;  repugnatorial  pores  on  special  stalks  or  lobes : 
Family  STYLODESMiD.t:,  type  Siylodesmua  horridus. 

Last  segment  not  concealed ;  first  segment  short  or  flabellate;  repugnatorial  pores 
not  on  stalks  or  special  lobes 

Carina  strongly  decurved ;  body  capable  of  being  coiled  into  a  close  spiral ;  dor- 
sum roughened  with  clusters  of  large  tubercles  or  numerous  longitudinal  carinas: 
Family  Campodesmid/E,  type  Campodesmua  carbonarius. 

Carime  distinctly  horizontal;  body  not  capable  of  being  closely  coiled 

CarinjB  very  broad,  without  thickened  margins;  repugnatorial  pores  remote  from 
the  lateral  margin,  located  in  the  anterior  part  of  the  subsegment;  head  concealed 
under  the  expanded  first  segment:  Family  Cryptodesmid^,  type  Cryptodeamus 
olferHxi. 

Carina?,  if  well  developed,  with  a  distinct  thickened  margin  or  intramarginal 
ridge  bearing  the  repugnatorial  pores ;  head  not  concealed 

Anterior  legs  of  males  with  a  fleshy  sole  at  apex,  immediately  above  the  claw ; 
•teruum  of  sixth  segment  of  males  with  one  or  two  large  processes;  fifteenth  or 
sixteenth  segments  of  males  sometimes  with  sternal  processes;  penultimate  segment 
verj'  short;  dorsum  smooth,  with  no  traces  of  granules  or  tuberclea:  Family  GoM- 
piiodesmiD/E,  type  Oomphodeamus  caaianeua,  Berlin  Museum. 

Anterior  legs  of  males  without  fleshy  soles;  no  processes  from  the  sterna  of  the 
sixth  and  fifteenth  segments 

Lateral  surface  of  segments  smooth  above  the  bases  of  the  legs,  with  distinct 
longitudinal  or  oblique  carina".;  body  slender;  dorsum  smooth;  lateral  carinic 
small:  Family  STRONGYLOSOMATiDiE,  type  Sirongyloaoma pallipea. 
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Lateral  surface  more  or  less  beset  with  conio  tubercles;  above  the  bases  of  the 
legs  two  grraclually  rounded  prominences,  densely  tuberculate:  dorsum  nearly 
always  tuberculate  or  granular;  carlnse  distinct;  Family  OxYDESMiDyE,  type  Oxydes- 
mus  flavomarginatas,  Berlin  Museum. 


ANALYTICAL  KEY  TO  THE  GENERA  OF  GOMPHODESMIDiE. 


Antenns  with  ten  olfactory  cones,  arranglsd  in  a  circle:  Genus  Astrode^mua,  type 
A,  nUllifer, 
AntennsB  with  four  olfactory  cones,  as  in  all  other  Polydesmoidea 

Sternum  of  fifteenth  segment  of  male  with  a  broad  triangular  ensiform  process : 
Genus  Aulode9mu9y  ^ypo  A,  mosaambicus,  Berlin  Museum. 
Sternum  of  fifteenth  segment  without  process 

Repugnatorial  pores  11,  segments  11  and  14  without  pores:  Genus  Marplodeamua, 
t^^pe  If.  chanleri. 
Repugnatorial  pores  13 ;  segments  11  and  14  provided  with  pores 

Sterna  of  fifth  and  sixth  pairs  of  male  legs  each  with  two  distinct  processes,  those 
of  the  sixth  much  larger;  genitalia  not  strongly  curved,  pluridentate :  Genus 
HarmodesmuB,  type  H,  nitens,  Berliu  Museum. 

Sternum  of  sixth  segment  with  a  single  conspicuous  median  process,  that  of  the 
fifth  unarmed ;  apical  portion  of  the  genitalia  strongly  recurved  upon  the  basal  and 
produced  into  a  slender  flexuous  fiagellum 

Sternal  process  of  sixth  segment  of  male  narrow,  bidentate;  sternum  of  sixteenth 
segment  with  an  abrupt  verruciform  process  on  the  middle  of  the  anterior  edge, 
directed  ventrad :  Genus  Tycodennu8f  type  T.  mediusy  Berlin  Museum. 

Sternal  process  of  sixth  segment  of  males  broad,  uuidentate;  sternum  of  sixteenth 
segment  unmodified 

Body  large,  60-70  mm. ;  preanal  scale  with  setiferous  tubercles  greatly  enlarged 
in  both  sexes,  much  exceeding  the  median  angle;  sterna  of  seventh  and  eighth  seg- 
ments of  males  with  a  distinct  flattened  process  at  the  base  of  each  leg  of  the  pos- 
terior pair:  Genus  Gomphode^mtiSy  type  G.  castaneus,  Berlin  Museum. 

Body  small,  20  mm. ;  preanal  scale  with  median  angle  much  more  prominent  than 
the  setiferous  tubercles;  sterna  of  seventh  and  eighth  legs  without  process:  Genus 
Sphenodesmus,  type  8,  rugulosus,  Berlin  Museum. 

ASTRODESMUS,^  new  genus. 
Ewrgdeamua  pro  paries  of  Peters,  Gerstacker,  and  Karsch,  not  of  Saussure. 
DiOfffnosis. — Body  very  large. 
Antennae  with  ten  olfactory  cones. 
Segments  dorsally  smootli. 

Lateral  carinae  medium,  margins  thickened,  entire. 
Repugnatorial  pores  13,  dorsal  on  the  thickened  margins  of  segments 
5,  7,  9-19. 
Penultimate  segment  very  short,  surpassed  by  segment  18. 
Last  segment  very  short,  triangular,  the  apex  narrow. 
Sterna  with  transverse  medianly  interrupted  ridges. 
Sternum  of  segment  6  of  male  with  a  large  process. 


^  The  name  alludes  to  the  peculiar  couformation  of  the  apical  joint  of  the  antenna. 
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Bternum  of  segment  15  of  male  with  a  broad  process. 

Male  legs  crassate  and  inferiorly  tuberculate,  the  first  six  pairs  with 
a  fleshy  sole  at  apex. 

Description. — Body  very  large,  about  five  times  as  long  as  broad,  cavity 
scarcely  depressed;  oblong,  abruptly  narrowed  at  both  ends. 

Vertex  smooth,  sulcus  distinct,  meeting  a  transverse  inter-antennal 
sulcus;  post  antennal  depression  deep,  tbe  sense  organ  large. 

Labrum  not  emarginate,  with  three  short,  blunt  teeth. 

Antennae  filiform,  joints  in  order  of  length  2,  4,  5,  3,  6, 1, 7.  Seventh 
joint  broader  than  long,  truncate,  and  with  a  conic  depression  in  its 
apical  face;  ten  olfactory  cones  arranged  in  a  circle  around  the  edge  of 
the  depression. 

Mandibulary  stipe  with  exposed  surface  divided  by  sutures  into  five 
areas,  the  basal  larger  than  all  the  others  together. 

Hypostoma  strongly  arcuate;  rising  from  each  side  of  the  convex 
median  portion  is  a  -flattened,  oblong  process  lying  against  depressions 
of  the  lower  part  of  the  mentum. 

Cardo  present,  transversely  oval. 

Mentum  broadly  triangular,  long-pointed  in  front,  very  broadly 
emarginate  behind,  hirsute. 

Stipes  over  twice  as  long  as  broad  (2:5)  hirsute. 

Lingual  laminae  three  times  as  long  as  broad,  hirsute.  Lingual  lobes 
large.    Median  lobe  not  evident. 

First  segment  three  times  as  broad  as  long,  with  anterior  and  poste- 
rior margins  medianly  straight  and  parallel;  posterior  margin  laterally 
curved  forward;  anterior  corners  broadly  rounded,  the  posterior  nearly 
a  right  angle.  The  segmept  is  much  broader  than  the  head,  very 
slightly  narrower  and  noticeably  longer  than  the  second  segment. 

Segments  with  dorsal  surface  smooth,  neither  granular  nor  areate. 

Lateral  carinje   subapproximate,  about  one-fourth  as  wide  as  the 
body  cavity,  inserted  about  three-fourths  of  the  distance  up;  margin" 
abruptly  raised   and  thickened   above,  especially  the  lateral;  edge 
blunt,  entire;  carlniP,  of  anterior  segments  curved  slightly  forward,  the 
posterior  with  posterior  corners  more  and  more  produced. 

Repugnatorial  pores  small,  dorsal,  located  in  a  sHght  depression  of  the 
middle  of  the  thickened  margins  of  the  lateral  carinas  of  segments  5, 
7,  9-19,  surrounded  by  a  fine  raised  rim. 

Below  the  carinje  the  segments  are  finely  rugulose,  with  a  small 
longitudinal  carina  above  the  insertion  of  the  legs. 

Anterior  subsegments  smooth. 

Supi)lementary  margin  long,  membranous,  finely  striate  longitudi- 
nally, not  pectinate. 

Penultimate  segment  very  short,  included  between  the  projecting 
corners  of  the  antepenultimate. 

Last  segment  very  short,  triangular,  the  apex  narrow,  truncate  or 
rounded,  the  whole  segment  bearing  16  setai,  as  follows:  Two  pairs 
lateral,  two  pairs  marginal,  two  pairs  dorsal;  all  these  upon  larger  or 
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smaller  tabercles;  one  pair  apical  and  one  sabapical^  these  last  rising 
from  punctations. 

Ansil  valves  with  compressed,  elevated  margins  and  two  setigerous 
tubercles,  the  upper  placed  on  the  outer  slope  of  the  raised  margin, 
the  lower  somewhat  removed  from  it. 

Preanal  scale  semielliptic-triangular,  tricuspidate,  the  three  projec- 
tions close  together,  the  middle  flat,  the  others  conic,  blunt,  with  pili- 
ferous  punctations  at  apex. 

Sterna  with  a  sharp,  transverse,  medianly  interrupted  ridge  between 
the  bases  of  each  pair  of  legs  5  between  the  ridges  a  transverse  furrow. 

Sternum  of  sixth  segment  of  male  with  a  three-cornered  process  pro- 
jecting ventrad  between  the  anterior  pair  of  legs.  Sternum  of  the  fif- 
teenth segment  of  male  with  a  broadly  ensiform  process  x)rojecting 
cephalad  from  between  the  anterior  pair  of  legs  into  a  socket  in  the 
posterior  part  of  the  fourteenth. 

Eighteenth  segment  with  the  pedigerous  laminae  very  narrow,  especi- 
ally the  posterior,  so  that  the  legs  project  obliquely  caudad  over  the 
preanal  scale. 

Legs  of  males  long  and  crassate,  the  dorsal  face  of  the  second  joint 
strongly  inflated;  all  the  joints  more  or  less  tuberculate  on  the  ventral 
face  and  beset  with  bristles  on  the  apical  joints. 

First  six  pairs  of  male  legs  with  a  fleshy  sole  at  apex  of  the  last  joint, 
and  the  claw  shortened. 

First  pair  of  legs  of  male  six-jointed  like  the  others;  the  cox®  long, 
approximate. 

Second  pair  of  male  legs  with  the  coxae  produced  ventrad  into  a  large 
process,  in  the  depression  of  the  flattened  ventre- posterior  face  of  which 
is  the  seminal  opeiiing. 

3Iale  genitalia  with  basal  joint  very  small,  flattened ;  distal  joint  very 
large,  laterally  compressed,  tricarinate;  ungual  portion  very  long, 
complicate,  thin,  and  compressed  at  base  to  form  a  flexible  pseudo- 
articulation,  above  which  it  is  inflated,  then  extended  into  a  long,  flex- 
uous  flagellnm,  very  slender  distally. 

This  genus  is  distinct  from  Uiiryde^muSj  Saussure,  in  the  oblong  body, 
the  dorsal  pores,  the  unarmed  sterna  and  femoral  joints  of  the  legs, 
the  unarmed  fifth  segment  of  the  males,  the  single  process  of  the  sixth 
segment,  and  that  of  the  fifteenth  segment;  probably  also  in  the  10 
olfactory  cones.  The  two  genera  probably  have  no  close  affinity,  not- 
withstanding the  agreement  in  pore  arrangement,  the  only  character  of 
importance  which  they  seem  to  possess  in  common. 

Eurydesmxis  is  confined,  as  far  as  known,  to  South  America,  and  the 
indubitable  generic  distinctness  of  the  African  forms  makes  stronger 
the  probability  that  the  two  continents  have  little  in  common  in  the 
way  of  Diplopoda.  The  present  is  probably  one  of  many  cases  where 
more  careful  study  will  show  that  the  Diplopod  genera  are  more  circum- 
scribe<l  in  their  distribution  than  has  been  generally  supposed. 
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ASTRODESMUS   STELLIFER,  new  species. 
(PI.  II,  figs.  1-11;  PI.  Ill,  figs.  1-9.) 

Vertex  without  hairs,  polished  and  shining;  sulcus  distinct,  meeting 
a  transverse  shallow  sulcus  (and  suture)  between  the  antennal  sockets. 

Clypeus  smooth,  even,  excepting  an  oblique  depression  on  each  side 
and  a  few  coarse  punctations  below. 

Antennte  with  basal  joints  very  sparsely  hairy,  the  distal  gradually 
more  hirsute. 

Mentum  hirsute  over  the  posterior  two-thirds  of  its  surface. 

Stipes  densely  hirsute,  a  broad  depression  along  the  lateral  edge, 
especially  distad. 

Lingual  lamina*,  very  densely  hirsute  over  their  entire  surface. 

Segments  dorsally  apparently  smooth,  shining  with  a  dull  luster, 
uniformly  covered  with  minute,  irregular,  indistinct,  impressed  lines 
and  wrinkles,  and  very  minutely  and  densely  punctate.  Posterior  mar- 
gins of  all  the  segments  more  or  less  rough  with  fine  longitudinal 
notches  or  very  short  wrinkles. 

Anterior  segments  with  the  posterior  subsegments  slightly  convex 
anteriorly  in  the  middle;  broadly  emargiuate  on  ea<;h  side  of  the  con- 
vexity. 

Lateral  carinje  about  one-fourth  as  wide  as  the  body  cavity;  margin 
abruptly  raised  and  thickened  above,  the  edge  entire,  blunt;  anterior 
and  i)osterior  edges  of  carina*  with  a  distinct,  though  fine,  raised  mar- 
gin, which  does  not  extend  across  the  segments.  Anterior  carinje  later- 
ally curved  slightly  forward,  the  posterior  corners  at  first  right  angles, 
gradually  more  produced,  until  on  posterior  segments  the  rounded  pro- 
jection is  more  than  half  as  long  as  the  posterior  subsegment.  On  pos- 
terior segments  the  raised  margin  is  gradually  broader,  until  on  the 
penultimate  it  ocjcupies  the  entire  carina. 

I5elow  the  carime  the  segments  are  densely  rugulose  with  fine,  flexu- 
ous  wrinkles;  a  small,  subtuberculate,  Indistinct  carina  just  above  the 
insertion  of  the  legs. 

Anterior  sub,segments  shining,  very  indistinctly  marked  with  longi- 
tudinal impressed  lines. 

Last  segment  (see  PI. Ill, figs.  3  and  4)  very  short,  triangular,  the  apex 
narrow,  truncate,  sliglitly  rounded;  superior  lateral  tubercle  somewhat 
above  the  level  of  the  carina  of  the  nineteenth,  the  inferior  somewhat 
below;  the  anterior  tubercle  near  the  sinuation,  the  posterior  about 
half  way  between  the  anterior  and  the  apex.  The  dorsal  bristles  clo.se 
to  the  margin;  apical  piliferous  punctations  rather  close  together,  the 
subapical  somewhat  farther  apart;  apex  of  segment  thick. 

Anal  valves  moderately  inflated,  with  compressed  elevated  margins; 
rugulose,  especially  in  the  depressions. 

Preanal  scale  with  surface  nearly  smooth. 

Sterna  sparsely  hirsute. 


Digitized  by  LjOOQ IC 


PBOCEEDTNGS  OF  THE  NATIONAL  MUSEUM.  87 


Process  of  the  sternum  of  the  sixtli  segment  somewhat  qnadrate  in 
posterior  Tiew,  narrow^^  at  base,  then  broader,  then  narrowed  again 
to  a  mncrouate  apex.  The  apical  faces  hirsnte  witli  very  long  hairs. 
Posteriorly  the  process,  and  the  sternnm  below  it,  is  medianly  deeply 
canaliculate;  antically  the  process  is  straight,  with  fine,  raised  lateral 
margins. 

Sternum  of  the  fifteenth  segment  with  the  process  naked,  broadly 
ensiform,  medianly  grooved  below.  1  he  process  consists  of  an  exten- 
sion of  the  transverse  ridge  between  the  anterior  pair  of  legs,  and  is 
directed  cephalad  into  a  depression  between  the  posterior  legs  of  the 
fourteenth  segment.  Between  the  posterior  legs  of  the  fifteenth  segment 
is  also  a  similar  depression,  but  smaller,  although  the  sixteenth  sternum 
is  in  no  way  modified. 

Legs  of  males  hirsute  with  long  bristles,  especially  on  the  distal 
joints.  Tubercles  confined  to  the  ventral  face  and  best  developed  on 
the  fifth  joint;  on  the  posterior  legs  the  tubercles  of  the  other  joints 
are  small  or  rudimentary.  Posterior  legs  more  slender  than  the  others, 
but  not  much  shorter. 

First  legs  of  males  with  the  sole  less  developed  and  the  claw  larger 
than  on  the  five  following  legs. 
Male  genitalia  (PI.  il,  figs.  4-9). 

Color  in  alcohol  varying  from  dirty  yellowish  white  (bone  color)  to 
dark  purplish -brown.  The  carinae  are  always  light,  and  the  posterior 
margin  of  the  posterior  subsegment  usually  so,  also  the  anterior  sub- 
segments,  excepting  a  dark  median  line  and  a  line  on  each  side  along 
the  level  of  the  carinfe.  Posterior  subsegments  bordered  all  around 
with  a  fine  margin  of  distinct  brown.  Legs  and  autennie  reddish- 
brown,  especially  the  distal  joints.  First  segment  usually  with  a 
broad  margin  of  light  color  all  around. 
Length,  65  mm.;  width,  13  mm. 

Type. — National  Museum  collection.  Four  mature  males. 
Locality. — ^Tana  Eiver,  East  Africa,  between  the  coast  and  Ilameye. 
One  aspect  of  the  male  genitalium  c^f  this  species  greatly  resembles 
that  of  Eurydesrtius  laxvsj  Gerstiicker,  as  figured  by  Karsch,  and  the  first 
inclination  was  to  identify  it  with  that  species  in  spite  of  consider- 
able discrepancies  in  Gerstacker's  description.  These  are,  however, 
too  grave  to  be  reasonably  ignored.  Compared  with  most  Polydes- 
midae,  the  animal  would  be  called  very  robust  instead  of  slender. 
Gerstacker's  measurements,  however,  justify  his  statement.  Neither 
is  it  loosely  articulated  nor  slightly  convex.  The  apex  of  the  process 
of  the  sixth  segment  of  the  male  is  not  a  distinct  knob,  and  the 
shape  of  the  process  does  not  suggest  a  spherical  triangle.  The  proc- 
ess of  the  fifteenth  segment  is  not  on  the  "fourth  from  the  last"  pair 
of  legs,  but  the  eighth  from  the  last,  though  in  this  respect  it  would 
not  be  surprising  if  a  mistake  has  been  made  in  the  description. 
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ASTRODESMUS   LURIDUS,  Karsch. 
(PL  IV,  figs.  11, 12.) 
Euryde»mu8  luriduSf  Karsch,  Troschers  Archiv  f.  Naturw.,  p.  43,  1881. 

Segments  convex,  nearly  smooth,  the  sides  slightly  rugulose. 

Male  genital  appendages  broad,  somewhat  compressed,  pilose  with 
long  hairs,  constricted  in  the  middle;  falciform  process  and  tooth  en- 
tirely wanting. 

Color  dirty  testaceous;  carinas  testaceous  yellow;  also  a  large  subdis- 
ciform  spot  on  the  posterior  margin  of  cariniferous  segments,  strongly 
narrowed  at  the  sides. 

Length,  about  45  mm.;  width,  11  mm. 

Locality. — Mombassa.  A  male  specimen  collected  by  Hildebrandt  is 
in  the  Berlin  Museum. 

"A  species  easily  distinguishable  from  all  others  previously  known 
by  the  dirty  color  and  the  yellowish  spot  of  the  cariniferous  segments, 
and  especially  by  the  form  of  the  male  genitalia,  presuming  the  (type) 
specimen  to  have  been  mature." 

The  genitalia  of  the  type  of  this  species  were  either  broken  off  or 
the  specimen  was  immature.  In  the  Berlin  Museum  are  a  number  of 
young  Astrodesmi  comparable  with  this  species,  but  I  have  not  seen 
the  type. 

AULODESMUS  MOSSAMBICUS   (Peters). 

(PI.  Ill,  figs.  17,  18;  PI.  VI,  figs.  1-3.)  ' 

Polydesmus  mossambicus,  Peters,  Monatsber.  cl.  K.  Preass.  Akad.  d.  Wiss.,  Ber- 
lin, p.  81,  1885. 
Eurydesmus  mossambiciis,  Peters,  Reise  nach  Mossambiqne,  Zoologie,  V,  p.  533. 

Body  convex;  vertex  smooth,  the  sulcus  distinct.  Antennae  extend- 
ing to  the  third  .segment,  joints  3,  4,  and  5  equal,  the  second  slightly 
shorter,  the  sixth  slightly  longer,  the  seventh  very  short. 

First  segment  narrow,  the  lateral  angle  rounded-triangular,  the  mar- 
gin thickened.  Segments  smooth..  Lateral  carinse  quadrangular,  the 
margin  thickened,  the  anterior  angle  rounded,  the  posterior  acute. 
Last  segment  triangular,  rounded  at  apex,  above  with  four  wart-like 
prominences. 

Preanacal  scale  tringular,  tridentate  at  apex. 

Length  and  breadth  of  adult  85  and  16  mm. ;  of  young,  25  and  4  mm. 

Locality, — Island  of  Mozambique,  Cabaceira,  Riosde  Sena,  Querimba. 

This  species  was  later  described  at  greater  length  among  the  Myri- 
apoda  of  Mozambique,  as  follows: 

Body  broader  than  high,  convex. 

Vertex  with  a  fine  sulcus. 

Antennie  finely  hirsute,  of  moderate  length,  reaching  to  the  third 
segment  when  laid  back;  the  basal  and  terminal  joints  are  very  short, 
the  others  gradually  decreasing  from  the  second  to  the  sixth;  the  third, 
fouith,  and  fifth  differing  but  little  in  length. 
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First  segment  arched,  the  lateral  angle  rounded ;  the  anterior  margin 
straight,  the  x)osterior  with  a  shallow  emargination,  and  on  account  of 
this  and  the  greater  convexity  of  its  posterior  portion  the  segment 
appears  somewhat  narrowed  in  the  middle.  Submarginal  ridge  of  the 
lateral  margin  gradually  decreasing  on  the  anterior  and  posterior  mar- 
gins. The  surface  of  this  segment,  as  well  as  that  of  the  remainder  of 
the  body,  shows  under  the  microscope  a  very  fine  granulation. 

Lateral  carinas  descending  in  the  direction  of  the  dorsal  curve,  and 
making,  in  the  contracted  condition  of  the  animal,  a  connected  series, 
since  the  pointed  and  somewhat  ascending  posterior  corner  of  each  carina 
projects  over  the  anterior  rounded  corner  of  the  following  segment. 

Bepugnatorial  pores  located  in  the  middle  of  the  marginal  ridge,  and 
as  the  ridge  slopes  obliquely  downward  the  pores  are  distinctly  visible 
from  above  as  well  as  from  the  side. 

Last  segment  apically  pointed-triangular;  on  each  side  of  the  upper 
surface  four  more  or  less  distinct  wart-like  prominences. 

Preanal  scale  broadly  triangular,  posteriorly  with  three  rounded 
points,  of  which  the  middle  is  the  smallest. 

Legs  hirsute,  rather  strongly  granular,  but  the  second  joint  with- 
out a  spine. 

Sternum  of  sixth  segment  of  males  with  a  rather  long,  three-lobed 
process  between  the  first  pair  of  legs. 

Sternum  of  the  fifteenth  segment  of  males  with  a  pointed,  anteriorly 
directed  median  process  and  a  corresponding  depression  in  the  four- 
teenth segment. 

Male  genitalia  with  the  basal  joint  very  large. 

Males  with  the  dorsum  slightly  less  convex  and  the  antennae  slightly 
longer  than  in  the  females. 

Young  animals  differing  only  in  the  more  cylindrical  body,  the 
peculiar  structures  of  the  sixth,  fourteenth,  and  fifteenth  segments 
being  well  develoi)ed  in  young  males. 

Color  of  dorsum  and  antennae  dark  reddish  brown;  the  carinae, 
ventral  surface,  and  legs,  brownish-yellow. 

Length  of  largest  specimens,  85  mm.;  width,  16  mm.;  of  the  young, 
25  mm.  and  4  mm. 

Locality. — Dr.  Peters  says:  "I  found  this  species  in  rubbish  heaps  on 
the  island  of  Mozambique  and  upon  the  peninsula  of  Cabaceira  in  the 
month  of  December,  at  Querimba  in  May,  and  also  at  Tette." 

The  animals  which  are  referred  to  as  young  males  are  in  the  Berlin 
Museum,  and  belong  to  a  distinct  genus. 

AULODESMUS  OXYGONUS  (Peters). 
(PL  III,  fig8.  10-14;  PI.  VJ,  figs.  4-7.) 
Eurydesmus  oxygonus,  Peters,  Reise  nacb  Mossambiqiie,  Zoologie,  V,  p.  535. 
First  segment  with  a  distinct  obliciue  submarginal  ridge,  which  ap- 
pears to  be  separated  from  the  posterior,  slightly  convex  margin  by  a 
sharp  corner. 
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Lateral  carimB  directed  horizontally,  so  that  the  dor^am  appears 
less  convex  than  in  mossambicus.  The  submargiDal  ridges  and  the  pos- 
terior spinous  pointed  corner  are  more  developed. 

Sterna  of  sixth  and  fifteenth  segments,  male  genitalia,  and  colors  as 
in  mossambicus. 

Length,  55  mm. ;  width,  11.4  mm. 

Locality. — Rios  de  Sena,  near  the  Zambesi.  Dr.  Peters  collected  three 
male  specimens,  and  at  first  considered  them  a  variety  of  mosaambicus. 

AULODBSMUS  LAXUS  (Qerstacker). 
(PI.  II;  figs.  12,13.) 

Eurydeamus  laxus,  Gerstacker,  Decken's  Reise,  p.  518, 1873 

Slender,  loosely  articulated,  slightly  convex. 

Head  and  antennae  as  in  A,  oxygonus, 

Clypeus  with  a  rounded  swollen  sui>ra-labral  ridge. 

First  segment  longer  and  somewhat  narrower,  the  posterior  margin, 
as  on  the  two  following,  without  a  fold-like  thickening,  from  the  median 
slope  strongly  decurved  and  directed  cephalad.  On  this  account  the 
lateral  margin  is  shorter  and  more  oblique  to  the  head.  Without  form- 
ing a  corner,  and  merely  with  a  slight  curve,  it  merges  into  the  anterior 
margin.  The  smooth  ridges  on  the  upper  side  of  the  lateral  margins 
are,  and  even  more  in  the  second  segment,  markedly  smaller  than  in 
A,  oxygo7ius. 

The  flattened  arch  of  the  median  part  of  the  segments  and  the  slight 
elevation  of  the  carinai  as  in  A.  oxygonm,  although  on  the  second  and 
third  segments  the  elevation  of  the  cariujc  is  evidently  shorter,  result- 
ing from  the  fact  that  the  anterior  margin  passes  into  the  lateral  by  a 
stronger  curve. 

Posterior  segments  with  the  cariuj©  more  pointed  and  farther  pro- 
duced caudad  than  in  A,  oxygonus;  the  carinoe  of  the  penultimate  seg- 
ment have  the  form  of  a  small  and  lightly  curved  spine. 

Last  segment  with  the  cylindrical  apical  part  separated  by  a  deep 
transverse  furrow  and  truncate  at  apex. 

Preanal  scale  without  a  median  projection  between  the  wart-like  proc- 
esses.   Anal  valves  with  smooth,  swollen  margins. 

Posterior  legs  with  two  basal  joints  sparsely  covered  with  small, 
wart-like  prominences. 

Sternum  of  sixth  segment  with  an  obliquely  upright  process  almost 
in  the  form  of  a  spherical  triangle,  with  a  well-defined  shining  brown 
terminal  knob. 

Sternum  of  the  fourth  from  the  last  pair  of  legs  with  a  flattened, 
longitudinally  furrowed  process,  nearly  equilaterally  triangular,  blunt- 
pointed,  pitch-brown. 

First  and  second  Joints  of  posterior  legs  of  male  only  sparsely  beset 
with  small,  wart-like  i)roininences. 
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Male  genitalia  noticeably  broader  than  in  A.  oxygoniiSj  on  the  inner 
margin  near  the  base,  more  ronnded,  and  hence  appearing  to  be  more 
nearly  approximate. 

Color  of  alcoholic  specimen  dirty  testaceous  yellow,  the  lateral  ridges 
of  the  carinse  lighter  and  clearer  yellow,  and  with  the  anterior  and 
posterior  margins  brown.  Margins  on  the  median  portion  of  the  seg- 
ments, antennae,  and  legs  more  ferruginous. 

Length,  78  mm.;  width,  12Jmm. 

Locality, — A  single  male  specimen  from  Mombassa. 

**  Near  Eurydesmtis  oxygonm^  Peters,  but  noticeably  larger  and  dis- 
tinct on  account  of  the  posterior  margins  of  the  three  first  segments 
without  fold-like  thickenings;  the  first  segment  with  the  posterior  mar- 
gin decurved  cephalad  on  the  sides;  the  much  sinailer  marginal  ridges 
on  the  carinas  of  the  second  segment,  the  longer  and  more  pointedly 
attenuate  carinic  of  the  three  segments  before  the  last,  the  sparsely 
and  finely  granulated  basal  joints  of  the  posterior  pairs  of  legs,  etc.'' 

Rarsch^s  drawing  of  the  genitalia  of  this  species  bears  considerable 
resemblance  to  Astrodesmus  stelli/er.  If  there  is  really  a  process  on  the 
sternum  of  the  seventeenth  segment  ("des  viertletzten  Beinpaares"), 
it  would  probably  be  necessary  to  establish  another  genus. 

AULODESMUS  COMPACTILIS  (Gerstacker). 

Eurydesfhve  compactilis,  Grrstackkr,  Decken'K  Keide,  p.  519,  1873. 

Body  short  and  stout,  proportionally  strongly  arched,  slightly 
shining. 

Vertex  with  a  fine,  though  sharp,  median  furrow;  clypeus  below 
more  strongly  contracted  than  in  A,  laxust,  the  curved  line  above  the 
middle  of  the  margin  distinct,  the  part  below  densely  punctate. 

Antennic  somewhat  more  slender  than  in  A.  lajcus. 

First  segment  with  anterior  margin  even,  moderately  arcuate,  pass- 
ing with  the  same  curve  into  the  lateral  margins;  posterior  edge 
emarginate  in  the  middle,  and  also  on  each  side,  so  that  the  lateral 
corners  are  sharp  and  slightly  produced  eaudad;  marginal  ridges 
smooth,  linear,  continued  on  the  anterior  margin  and  gi-adually  nar- 
rowed. 

Subsequent  segments  strongly  arched  dorsaliy.  Second  to  fourth 
segments  with  an  evident  emargination  on  each  side  of  the  posterior 
edge. 

Lateral  carinae  small,  below  the  middle  height  of  the  segments;  on 
the  anterior  segments  scarcely  evident,  but  more  pronounced  from  the 
fifth  back,  slightly  arched,  the  ))OSterior  edge  slightly  more  elevated. 
Marginal  ridges  of  segments  2-4,  also  of  6  and  8,  linear,  more  pronounced 
than  on  the  first  segment.  Carina?  gradually  larger  from  segment  10; 
from  14  with  evident  tooth-like  projections  beyond  the  posterior  mar- 
gin. Projection  of  segment  18  smaller  than  that  of  1 7,  that  of  19  small, 
blunt-papilliform. 
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Last  segment  with  a  distinct,  fine,  transverse  furrow  limiting  the 
posterior  caudal  projection,  which  is  short  triangular,  with  a  blunt, 
almost  truncate,  aljove  swollen,  apex,  and  has  on  each  side  a  stout, 
wart-like  knob.  Both  the  knobs  and  the  apex  of  the  segment  bear 
bristles. 

Anal  valves  light  gray,  with  smooth  yellow  margins.  Preanal  scale 
transversely  subhexagoual,  with  small  median  knobs  between  the 
lateral  wart-like  prominences. 

Second  leg  of  the  female  with  a  long  styliform  process  directed 
obliquely  caudad  and  ventrad,  and  lying  between  the  legs  of  the 
third  pair. 

Color  in  alcohol  pale  bone-yellow,  with  a  light-brown  posterior 
margin  of  the  dorsal  portion  of  the  segments,  and  with  more  or  less 
evidently  brown  jwsterior  corners  of  the  anterior  and  posterior  carinae. 
Antennae  and  legs  light  ferruginous. 

Length,  49  mm.;  width,  10.5  mm. 

Locality, — One  mature  female  specimen  and  an  immature  male,  col- 
lected at  Mombassa. 

The  male  specimen  was  31  mm.  long  and  8  mm.  broad,  and  had  19 
segments.  There  was  no  trace  of  the  button-like  process  of  the  coxa 
of  the  second  leg,  which  bears  the  genital  opening,  nor  of  the  processes 
of  the  pedigerous  laminae  of  the  sixth  and  fourth  from  the  last  pairs  of 
legs.  In  place  of  the  not  yet  developed  genitalia,  between  the  coxas 
of  the  legs  of  the  seventh  segment  were  two  transversely  quadrate 
cushion-like  prominences. 

As  the  mature  male  of  this  species  is  not  known,  it  is  not  possible  to 
determine  its  generic  afiBnities.  The  peculiar  processes  of  the  coxje  of 
the  second  legs  of  the  female  indicate  the  probability  that  it  constitutes 
a  generic  type. 

TYCODESMUS  FALCATUS  (Karsch). 
(PI.  Ill,  figs.  15, 16.) 
Eimjdesmua  falcattts,  Karsch,  Troschel's  Archiv  f.  Naturgesch.,  p.  43, 1881. 

Segments  somewhat  convex,  nearly  smooth. 

Cariuie  rather  broad  and  thick. 

Male  genital  appendages  compressed  at  base,  strongly  curved,  dis- 
tally  provided  with  a  stout,  rather  long  spine;  beyond  this  produced 
into  a  very  long,  slender,  falcate  structure,  slightly  bifid  at  apex. 

Color  uniform  pale  testaceous. 

Length,  about  40  mm.;  width,  about  8  mm. 

Locality. — Seriba  Ghattas.  One  male  specimen,  collected  by  Dr. 
Schweinfurth,  preserved  in  alcohol  in  the  Berlin  Museum. 

"A  new  species,  distinct  from  Eurydesmus  mossamhicus  and  oxygonus 
in  the  simply  curved  falciform  apical  processes  of  the  male  genitalia." 
(Karsch.) 

The  genitalia  of  this  species  seem  quite  different  from  those  of  any 
other,  and  the  species  may  prove  to  be  generically  distinct.  For  the 
present  the  size  and  habit  seem  to  indicate  affinity  with  Tycodesmus, 
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SPHENODESMUS  CAFFRARIUS  (Porat). 

Eurydesmuscaffrarius,  Porat.  Ofersigtaf  K.  Vetensk.  Akad.  Forh.,  No.  5,  p.  13, 1872. 

Body  strongly  convex,  glabrous  above,  setose  below  between  the 
coxae,  scarcely  attenuate  posteriorly. 

Head  with  very  few  setigerous  fovese.  Vertex  medianly  longitudi- 
nally sulcate,  subglabrous.    Clypeus  subglabrous,  margin  setose. 

Antennae  shorter  than  the  breadth  of  the  body,  6  mm.  long. 

First  segment  with  anterior  margin  laterally  thickened,  oblique, 
nearly  straight  or  very  slightly  sinuate;  x)osterior  straight,  sides  curved 
forward,  processes  rounded. 

Segments  glabrous,  nearly  smooth,  or  irregularly  coriaceous  under  a 
lens;  lateral  carinie  thickened,  somewhat  ascending  posteriorly,  ante- 
rior angle  rounded,  posterior  slightly  acute,  slightly  prominent,  more 
acute  on  segments  16-19;  ventral  surface  between  segments  6  and  7 
with  a  prominent  triangular  lamina. 

Bepugnatorial  pores  rather  dorsal  than  lateral,  placed  a  little  behind 
the  middle  of  the  carina. 

Last  segment  prolonged,  apex  truncate,  transversely  impressed  near 
the  apex ;  setae  few. 

Anal  valves  margined,  with  two  pairs  of  setae.  Preanal  scale  large, 
simple,  or  indistinctly  trifid,  the  median  lacinia  far  the  longest;  setig- 
erous tubercles  two. 

Legs  of  pairs  1-6  with  a  pul villus  on  the  last  joint;  a  triangular 
prominent  lamina  between  segments  6  and  7. 

Legs  shorter  than  the  breadth  of  the  body,  5  mm. 

Copulatory  legs  much  protruding,  spiral,  setose,  the  external  margin 
bidentate,  with  a  lacinia  near  the  inflexed  apex. 

Color  of  alcoholic  speciinens  testaceous. 

Length,  34  mm.;  breadth,  6.5  mm. 

Locality. — ^Cafiraria. 

This  species  is  much  larger  than  the  type  of  the  genus,  and  does 
not  belong  to  the  tropical  fauna.  From  Porat's  description,  however, 
there  seems  to  be  no  important  point  of  difference  from  the  present 
genus,  except  that  the  dorsum  of  Sphenodesmus  rugtilosus  is  some- 
what roughened. 

MARPTODESMUS,^  new  genus. 

IHagnosis. — ^Body  of  moderate  size. 
Antennae  with  four  olfactory  cones. 
Segments  dorsally  smooth. 

Lateral  carinse  medium ;  margins  thickened,  entire. 
Bepugnatorial  pores  11,  dorsal  on  the  thickened  margins  of  segments 
5,  7,  9,  10,  12,  13,  16-19. 
Penultimate  segment  very  short,  surpassed  by  segment  18. 


*The  generic  name  has  reference  to  the  numerous  secondary  sexual  characters. 
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Last  segmeut  very  short,  triangular,  the  apex  narrow. 

Sterna  spined  at  the  base  of  each  leg. 

Sternum  of  segment  6  of  male  with  two  processes. 

Sternum  of  segment  15  of  male  normal. 

Male  legs  crassate  and  inferiorly  tuberculafe,  the  first  six  pairs  with 
a  large,  fleshy  sole. 

Description. — Body  of  medium  size,  about  four  times  as  long  as  broad ^ 
oblong,  very  abruptly  narrowed  anteriorly,  truncate  posteriorly. 

Vertex  smooth,  sulcus  distinct;  post-antennal  sense  organ  very  large, 
distinct  ft'om  the  antennal  socket  by  less  than  half  the  diameter  of  the 
organ;  post-antennal  suture  distinct;  lateral  margin  snbentire. 

Labrum  with  shallow  emargination  and  three  small  rounded  teeth  of 
moderate  length ;  supralabral  bristles  very  numerous. 

AntennfB  filiform,  second  joint  longest;  joints  2,  3,  4,  6,  6  subequal; 
olfactory  cones  four,  arranged  in  a  square. 

Mouth  parts  probably  as  in  the  genus  AuUdesmus. 

First  segment  three  times  as  broad  as  long;  anterior  and  posterior 
margins  medianly  straight  and  subparallel;  lateral  end  rounded,  the 
posterior  corner  broadly  truncate,  the  anterior  slightly  so;  the  segment 
is  much  broader  than  the  head,  twice  as  long,  and  somewhat  narrower 
than  the  exposed  portion  of  the  second  segment. 

Segments  smooth  and  shining,  without  markings. 

Lateral  carinae  approximate,  about  one-fourth  as  wide  as  the  body 
cavity,  inserted  half-way  up;  a  fine  raised  margin  broadest  laterad, 
especially  on  poriferous  and  caudal  segments. 

Below  the  carint©  the  posterior  subsegments  are  finely  and  rather 
faintly  striate  longitudinally,  somewhat  prominent  some  distance  above 
the  insertion  of  the  legs. 

Anterior  subsegments  smooth  and  shining,  with  faint,  irregular, 
impressed  lines. 

Supplementary  margin  short,  longitudinally  finely  striate,  not  pecti- 
nate. 

Repugiiatorial  pores  opening  subdorsally  in  a  large,  deep,  rounded 
depression  of  the  outer  slope  of  an  intramarginal  ridge  of  segments  5, 
7,  9,  10,  12,  13,  15,  16,  17,  18,  19. 

Preanal  segment  very  short;  anal  segment  very  short,  the  apical 
portion  triangular,  truncate  at  apex,  and  with  lour  ]>unctations  there; 
twelve  other  punctations,  ten  located  as  in  PI.  IV,  fig.O,  and  two  others 
lower  down  on  the  sides,  below  the  level  of  the  carina*  (PI.  IV,  fig.  7.) 

Anal  valves  with  strongly  elevated  margins;  two  setigerons  puncta- 
tions, the  superior  marginal,  the  inferior  submarginal. 

Preanal  scale  semielliptic,  a  broad,  ronnded,  setigerous  prominence 
on  each  side  of  the  middle,  which  is  not  produced,  but  rather  truncate. 

Sterna  broad,  and  densely  hirsute,  except  the  first  and  last. 

Sternum  of  the  fifth  segment  of  male,  witli  two  large  papilliform 
hirsute  processes  between  the  second  pair  of  legs. 
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Stemam  of  segment  6  with  two  similar  processes  between  the  anterior 
pair  of  Jegs 

Sterna  of  post-genital  segments  of  male  with  a  stout,  sharp,  conical 
spine  at  the  base  of  each  leg,  more  pronounced  on  posterior  segments 
and  larger  between  the  posterior  pair  of  legs  of  each  segment. 

Sternum  of  segment  15  not  different  from  its  neighbors. 

Legs  of  male  crassate,  hirsute,  with  long  bristles,  the  joints  in  order 
of  length  3,  2,  4,  5,  6,  1. 

Second  legs  of  male  with  the  coxae  produced  ventrad  into  a  rounded- 
conic,  somewhat  recurved  process;  genital  opening  on  the  median  face 
of  the  coxa,  at  the  base  of  the  process. 

Seventh  pair  of  legs  with  a  broadly  conic  process  on  the  apex  of  the 
inflated  coxa,  directed  mesocephalad. 

Pregenital  legs  of  male  with  the  distal  joint  supplemented  at  apex 
by  a  cushion-like  process  as  long  as  the  very  slender  claw. 

Two  distal  joints  of  male  legs  roughened  on  the  ventral  face  by 
papilliform  tubercles,  very  large  on  postgenital  legs. 

Male  genitalia  with  a  broad  basal  joint;  second  joint  incurved  at 
base,  ungual  portion  subequal  in  length  with  the  other,  slender, 
straight,  bifid  at  apex. 

This  genus  is  remarkable  in  the  number  of  secondary  sexual  charac- 
ters, rivaling  Scytonotus  in  that  sort  of  specialization.  Like  ScytonotuSj 
it  apiiears  to  be  very  distinct  from  the  related  genera,  though  in  habit 
the  resemblance  to  AulodesmuM  is  very  striking.  Ax^proximations  in 
habit  between  members  of  widely  different  families  are,  however,  too 
numerous  among  Diplopoda  to  warrant  the  inference  of  affinity  except 
from  a  combination  of  the  more  constant  structural  characters.  To 
indicate  such  an  agreement  for  the  present  genus  is  not  easy,  but  in 
spite  of  the  difference  in  pore  formula  in  the  numerous  secondary 
sexual  characters  no  genus  suggests  itself  as  having  more  in  common 
with  the  present  than  Aulodeamus,  agreeing  as  it  does  in  habit,  mouth 
parts,  the  small  basal  joint  of  the  male  genitalia,  and  in  the  tubercu- 
latiou  and  membranous  sole  of  the  anterior  male  legs. 

In  this  genus  the  first  segment  is  much  more  rounded  laterally  than 
in  Aulodesmus,  being  without  an  apparent  angle;  the  whole  segment  is 
more  convex,  making  the  ends  more  deeurved;  it  is  narrower  in  com- 
parison with  the  second  segment.  It  is,  furthermore,  not  subemargi- 
nate  toward  the  ends,  as  in  Aulodesimis, 

The  greater  convexity  is  shared  by  the  entire  body,  which  has  the 
dorsum  morearched  and  the  carinje  more  depressed  than  in  Aulodeamus. 

MARPTODESMU3  CHANLERI,  new  species. 
(PI.  IV,  figs.  1-10.) 

Vertex  smooth  and  shining,  sulcus  transversely  rugulose,  not  deeply; 
postantennal  depression  subvertically  rugulose  near  the  lateral  margin. 

Clypeus  smooth  and  shining,  a  shar]),  obliciue  depression  parallel  to 
the    lateial   margin,  halfway  between  the  maigi^igj^^ijcjy^^ej^ennal 
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sockets  J  below,  a  few  scattering  bristles,  gradually  loDgerj  supralabral 
bristles  long  and  very  numerous,  a  crowded  row  next  the  margin,  other- 
wise without  apparent  arrangement. 

Antenna)  sparingly  hirsute,  the  distal  joints  moderately  so;  basal 
joint  bulbous,  the  others,  except  the  last,  obconic,  with  equal  diameters; 
length  4.5  mm.;  diameter,  0.25  mm.;  length  of  second  joint,  0.8  mm. 

Mentum,  stipes,  and  lingual  laminae  densely  hirsute  with  short  hairs- 
except  distally ;  stipes  and  laminae  with  long  bristles  along  the  margin. 

First  segment  smooth  and  shining,  a  slight  transverse  depression  iu 
front  of  the  middle;  lateral  ends  with  a  fine  raised  margin.  Medianly 
the  segment  is  slightly  and  broadly  emarginate. 

Subsequent  segments  like  the  first,  slightly  broader  and  longer  to 
the  fifth;  surface  smooth  and  shining,  very  finely  and  regularly  reticu- 
late; areolate  under  sufficient  magnifying  power. 

Lateral  carinae  irregularly  rugulose  inside  the  raised  margin,  more 
especially  on  posterior  segments;  on  the  first  four  segments  the  pos- 
terior margin  is  curved  forward,  while  on  subsequent  segments  it  is 
turned  more  and  more  caudad  and  produced  into  a  conical  point  until 
the  projection  of  the  eighteenth  segment  exceeds  the  nineteenth  seg- 
ment iu  length  (see  PI.  IV,  fig.  6). 

Posterior  segments  with  scattering  longitudinal  wrinkles  above,  the 
submargiual  wrinkles  more  pronounced. 

Anal  segment  above  irregularly  rugulose  transversely;  setigerous 
punctations  very  inconspicuous.  No  setae  were  found,  though  their 
absence  is  probably  accidental. 

Anal  valves  not  inflated,  vertically  rugose,  the  margins  thick,  raised, 
but  not  so  strongly  compressed  as  to  be  bounded  by  a  definite  furrow. 

Preanal  scale  very  thick,  somewhat  rugulose  on  the  edge,  mostly 
smooth  and  shining. 

Sterna,  especially  the  posterior,  densely  hirsute  with  fine,  long  hairs. 

Processes  of  the  sternum  of  the  fifth  segment  of  males  straight,  erect 
subspatulate,  flattened  cephalo-caudad,  armed  at  base  with  a  few  long, 
divergent  bristles;  naked  and  nearly  smooth  distad. 

Processes  of  the  sixth  segment  similar  in  shape,  armed  with  long 
bristles  on  their  inner  faces,  otherwise  naked;  in  size  they  are  slightly 
larger  than  those  of  the  fifth  segment. 

Legs  of  male  crassate,  more  or  less  densely  hirsute  with  very  long 
hairs. 

Coxae  of  first  pair  of  male  legs  approximate,  moderately  hirsute 
distad.  Coxae  of  second  male  legs  somewhat  separated,  conically  pro- 
duced ventrad,  and  with  irregular  prominences  caudad ;  naked  except  a 
few  long  bristles.  Coxae  of  third  and  subsequent  legs  widely  separated, 
more  or  less  hirsute.  Coxae  of  seventh  legs  of  males  i)romineut  mesad, 
especially  the  anterior  corner;  these  prominences,  with  the  processes 
from  the  sternum,  give  i)rotection  to  the  genitalia. 

Pregenital  legs  of  male  with  the  claw  much  reduced,  and  a  white 
membranous  or  fleshy  sole  projecting  nearly  as  far  as  the  claw.    This  is 
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doubtless  to  assist  id  grasping  the  female;  the  same  contrivance  is 
foand  among  the  smooth  lulidse. 

Postgenital  legs  of  males  with  coarse,  rounded,  chitinous  tubercles  on 
the  inner  face  of  the  apical  joint;  smaller  tubercles  also  on  the  sub- 
apical  joint. 

Male  genitalia  simple,  the  basal  joint  very  small,  almost  hidden  under 
the  expanded  reniform  base  of  the  apical,  which  is  densely  hirsute  on 
its  median  face,  and  has  some  especially  long  bristles  at  the  base  of 
the  ungual  portion.  This  last  is  bifid  nearly  half  its  length,  the  divi- 
sions subequal,  one  strongly  falcate,  the  other  oblique  and  less  falcate. 

Color  in  alcohol  a  faded  light  brown,  the  carinse  and  ends  of  the 
anterior  segments  whitish.  The  posterior  median  part  of  each  seg- 
ment is  lighter  than  the  rest,  except  the  carinse,  and  the  anterior  part 
of  the  animal  is  lighter  than  the  posterior.  Legs  and  antennse  also 
light  brown. 

Length,  24  mm.;  width,  6  mm. 

Locality, — ^Tana  Eiver,  East  Africa. 

Type. — One  mature  male  in  the  J^ational  Museum  collection. 


SYNOPSIS  OF  AFRICAK  GENERA  OF  STRONG YLOSOMATIDJS:. 


Legs  4-6  of  male  with  the  third  joint  craBsate  and  enlarged  below  into  a  distinct 
taberonloid  process:  Genus  Cnemodetmui,  typeC.  thysanopua  (Cook  and  Collins). 
Third  joint  of  male  legs  not  specially  modified 

Dorsam  slightly  convex,  the  sutnre  crenulate,  carinsB  well  developed,  all  sharply 
produced  at  the  posterior  corners;  legs  and  antennsB  short;  sterna  broad,  all  un- 
armed: GenxiB  Orihomorphaf  type  O,  coarctata  (Saussnre). 

Dorsum  strongly  convex,  the  suture  not  crenulate^  carinse  inconspicuous,  not  pro- 
duced except  on  a  few  subterminal  segments;  legs  and  antennae  long  nnd  slender; 
sterna  narrow,  especially  the  posterior  of  each  segment  of  males ;  anterior  sternum 
of  fifth  segment  with  one  or  two  spinose  processes 

Males  slender  and  with  long  anteunse  and  legs ;  females  robust,  antennse  and  legs 
much  shorter;  sterna  unarmed  or  slightly  prominent,  sternum  of  the  fourth  pair  of 
legs  with  two  distinct  conic  spines;  cox^e  of  last  pair  of  legs  separated  at  base  by  at 
least  the  thickness  of  a  leg;  carinse  of  all  the  segments  distinct,  slightly  produced 
beyond  the  posterior  margin  ou  posterior  segments:    Genus  Habrodesmus,  type  H. 

ItFtUS. 

Males  and  females  subequal,  both  with  very  long  legs  and  antennse;  sterna,  espe- 
cially  the  posterior  of  each  segment,  armed  at  the  base  of  each  leg  with  a  distinct 
conic  spine;  sternum  of  fourth  legs  with  a  stout  process,  bi dentate  at  apex;  cox8& 
of  last  pair  of  legs  almost  in  contact  at  base;  carinsB  represented  by  rounded  eleva- 
tions, not  produced ;  those  of  segments  3, 4, 6, 8, 11,  and  14  indicated  only  by  the  supe- 
rior impressed  line:    Genus  ScolodesmuSj  type  S.  grallator. 

Proc.  N.  M.  95 7 
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HABRODESMUS  HARTMANNI  (Peters). 

Strongyloaoma  hartmanni^  Pbters,  Monntsber.  d.  K.  Preass.  Akad.  d.  Wias.  zu 
Berlin,  p.  534, 1864. 

<^This  beaatifal  species  is,  as  regards  the  habit,  the  form  of  the  carinae, 
and  the  great  length  of  the  antenu»  and  legs,  very  close  to  8.  aculea- 
turn,  but  is  distinct  in  the  coloration.  Head,  the  middle  of  the  first  and 
the  greater  part  of  the  remaining  segments  reddish-brown  or  blackish- 
brown^  the  margin  of  the  first  segment,  the  posterior  margin  of  the 
foUowing  segments,  the  carinsB,  two  spots  on  the  anterior  sabsegments, 
and  the  apex  of  the  last  segment  ocher  yellow;  antennaa  dark  brown^ 
yellow  at  the  articulations;  legs  and  ventral  surface  grayish-brown.'' 
^Peters.) 

,     Length,  27  mm.;  width,  2.3  mm. 

^  Locality. — Sennar.  Three  specimens  in  the  Berlin  Museum  collected 
by  Dr.  Hartmann. 

The  following  notes  were  made  on  the  type  specimens: 

Closely  related  to  the  type  of  the  genus.  Segments  with  posterior 
broad  yeUow  band  and  distinct  transverse  furrow. 

Sterna  of  posterior  legs  of  each  segment  with  conical  spines. 

AntennsB  rather  long,  but  not  so  much  as  in  Soolode^mus. 

Genitalia  ending  in  a  spiral  curve,  but  the  point  blunt  and  rounded. 

HABRODESMUS  ACULEATUS  (Peters). 

(PI.  V,  figs.  6,  7.) 

StrangyloMfna  aouleatum,  Petebs,  Monataber.  d.  K.  Prenss.  Akad.  d.  Wias.  za 
Berlin,  p.  81, 1885. 

Antennae  long. 

Lateral  carinse  triangular,  reflexed,  acute  at  posterior  comer.  Last 
segment  rostriform. 

Legs  long,  the  third  joint  almost  twice  as  long  as  the  first  and  second 
taken  together. 

Golor:  head,  antennae,  and  dorsum  vinaceo-ftiscous;  legd,  venter,  and 
the  apices  of  the  carinse,  pale  yellow. 

Segments,  20;  pairs  of  legs,  31  (the  three  anterior  segments  with  a 
single  pair  each). 

I  Length  of  female,  25  mm.;  antennae,  4.5  mm.;  last  legs,  6.3  nun.; 
width  of  head,  2.2  mm.;  width  of  body,  2.7  mm. 

I  Locality. — Terra  Boror,  18o  south  latitude.  The  tjrpe  specimen  is 
dried;  it  has  the  inferior  carinae  and  transverse  dorsal  sulcus  distinct, 
and  the  last  segment  much  projecting. 
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ANALYTICAJL  KBY  TO  THE   GENERA   OF  OXYDE8MIDJS. 


Dorsum  densely  beset  with  several  (5  to  6)  transverse  rows  of  coarse  granules: 
Genoa  Scytodesmms,  type  S.  kribiy  Berlin  Museam. 

DoTsam  nearly  smooth,  finely  granular,  or  with  three  rows  of  polygonal  areas, 
«ach  with  a  large  tubercle  or  granule  in  the  middle 

FlzBt  three  or  four  segments  with  one  or  more  large  tubercles  or  processes  from 
the  middle  of  the  posterior  margin:  Genus  Orodeamua,  type  O.  forceps,  British 
Museum. 

Grannies  of  third  and  fourth  segments,  if  present,  not  conspicuously  enlarged  or 
eoaleeced  into  a  process 

Posterior  subsegments  faintly  ruguloee,  apparently  smooth  and  shining;  no 
tubercles  or  granules ;  no  trace  of  a  transverse  furrow :  Genus  MimodesmuB,  type  M, 
pttrallelus,  Berlin  Museum. 

Posterior  subsegments  either  tuberculate  or  granulate,  and  with  a  distinct  trans- 
verse furrow 

Apex  of  last  segment  broad,  rounded,  faintly  emarginate,  not  exceeded  by  mar- 
ginal tubercles:  Genus  Oxydeamus,  type  O,  fiavomarginatuSj  Berlin  Museum. 

Apex  of  last  segment  narrow,  included  in  a  distinct  sinus  between  the  posterior 
pair  of  marginal  tubercles 

Carinae  not  distinctly  margined^  the  pores  located  in  a  distinct  depression,  not  in 
a  bead-like,  poriferous  marginal  callus :  Genus  liodeamus,  type  7.  immarginatu8, 

CariniB  distinctly  margined,  especially  oephalad,  and  with  a  bead-like,  poriferous 
marginal  callus 

Fourth  segment  slightly,  though  distinctly,  narrower  than  the  third  and  fifth; 
earin»  coarsely  dentate  along  the  posterior  margin,  somewhat  areate  dorsally: 
Genus  Aniaodesmtu,  type  A.  eerasintu. 

Fourth  segment  equal  to  the  others ;  carinsB  entire,  not  areate :  Genus  Tylodesmus, 
type  T.  eraasipeB, 

ORODESMUS,*  new  genus. 
Oxjfdesmua,  pro  parte,  of  Karsh  and  Porat. 

DicLgnosis. — ^Body  moderately  large. 

AntemiaB  witli  four  olfactory  cones. 

Segments  dorsally  granular-ragose,  with  three  transverse  rows  .of 
tubercles. 

Segments  1-4  with  some  of  the  middle  tubercles  hypertrophied. 

Lateral  carinaB  large,  thin,  more  or  less  dentate  at  the  lateral  edge. 

Bepugnatorial  pores  11,  dorsal  on  the  outer  slope  of.  the  intra- 
marginal  ridge  of  segments  5,  7, 9, 10, 12, 13, 15-19. 

Penultimate  segment  exceeding  segment  18. 

Last  segment  broad,  subquadrate,  the  apex  strongly  dentate;  supe- 
rior  lateral  tubercle  very  large. 

Sterna  without  spines,  ridges,  or  processes. 

Male  legs  somewhat  crassate. 

Male  genitalia  not  flexed,  free. 


1  The  name  aUndes  to  the  dorsal  prominences. 
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Description. — Body  moderately  large,  about  five  times  as  long  as 
broad,  broadest  about  the  fifth  segment,  tapering  very  gradually  caudad, 
cavity  circular. 

Vertex  prominent,  rough ;  sulcus  very  deep. 

AntennsB  scarcely  clavate;  third  joint  nearly  as  long  as  second; 
joints  in  order  of  length  6,  2,  3,  4=5, 1,  7. 

Mouth  parts  probably  as  in  Oxydesmus. 

First  segment  subcrescentic  (shorter  than  in  Oa^desmus)^  much 
broader  than  the  head  and  slightly  narrower  than  the  second  segment, 
with  three  transverse  rows  of  distinct  tubercles. 

Segments  with  dorsal  surface  granular  rugose;  three  transverse  rows 
of  conic  tubercles,  each  (except  on  some  anterior  segments)  located  in  a 
distinct  area.  Posterior  row  of  areas  oblong,  the  others  rounded  or 
subsquare. 

Segments  1-4  with  the  two  middle  tubercles  of  the  last  row  coalesced 
and  hypertrophied  into  a  large  conic  process  bifid  at  apex,  the  neigh- 
boring granules  sharing  more  or  less  in  the  elevation. 

Lateral  carinae  thin,  inserted  about  three-quarters  up,  in  width  equal 
to  about  one-half  the  body  cavity;  anterior  carinaB  curved  somewhat 
forward,  the  posterior  with  the  corners  more  and  more  produced 
caudad.  Margin  more  or  less  distinctly  dentate  or  sinuate,  with  a  dis- 
tinct intramarginal  ridge. 

Eepugnatorial  pores  opening  dorsally  in  a  depression  between  the 
margin  and  the  intramarginal  ridge  of  segments  6,  7,  9,  10,  12,  13, 
15-19,  surrounded  by  a  fine  raised  rim. 

Below  the  carina  the  posterior  subsegments  are  more  or  less  tuber- 
culate  along  the  margins  and  prominent  above  the  insertion  of  the  legs. 

Anterior  subsegments  finely  coriaceous. 

Supplementary  margin  long,  membranous,  very  finely  striate  longi- 
tudinally, not  pectinate. 

Last  segment  rugose  on  its  posterior  portion,  which  is  broad  and 
subquadrate;  with  three  setigerous  tubercles  along  the  margin  on  each 
side  of  the  truncate,  minutely  dentate  apex.  Two  dorsal  setigerous 
tubercles,  two  apical  and  two  subapical.  The  lateral  setigerous  tuber- 
cles large,  conic,  especially  the  superior,  which  has  the  appearance  of 
a  carina. 

Anal  valves  with  two  setigerous  tubercles,  the  upper  placed  on  the 
raised  margin,  the  lower  somewhat  removed  from  it. 

Preanal  scale  broadly  triangular,  with  a  prominent  setigerous 
tubercle  on  each  side  near  the  apex. 

Second  pair  of  legs  of  male  with  the  coxae  somewhat  produced 
medianly. 

Male  genitalia  rising  from  a  small  aperture ;  basal  joint  small,  hirsute; 
apical  portion  large,  twisted,  complex,  not  inserted  under  the  edge  of 
the  aperture  as  in  Oxydeamus, 

Segments  of  adult,  20. 
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Locality. — East  coast  of  Tropical  Africa. 

This  genus  has  evident  aflSnity  with  Oxydesmus]  it  may  also  be  said 
that  the  two  genera  are  more  related  to  each  other  than  either  is  to  any 
third.  They  are,  however,  easily  distinguishable  by  the  curious  proc- 
esses of  the  first  four  segments  of  Orodesmus,  the  shape  of  its  last 
segment,  and  the  altogether  different  type  of  male  genitalia,  not  to 
mention  many  minor  or  quantitative  distinctions. 

All  the  East  African  species  described  under  Oxydesmus  seem  to 
have  their  affinities  here  rather  than  with  the  true  Oxydesmi  of  the 
west  coast. 

ORODESMUS  FORCEPS,  new  species. 
(PI.  IV,  figs,  ia-16.) 

Vertfix  prominent,  rugose,  with  a  very  deep  sulcus. 

Antennse  scarcely  clavate,  sixth  joint  thickest,*  when  the  animal  is 
extended  the  antennae  reach  to  the  fourth  segment. 

First  segment  broadly  emarginate  in  the  middle  posteriorly,  and  on 
each  side  of  the  middle  anteriorly. 

Segments  1-4  with  the  two  middle  granules  of  the  posterior  row 
coalesced  and  developed  into  a  high  conic  process  slightly  bifid  at  apex. 
This  process  is  inconspicuous  on  the  first  segment  and  largest  on  the 
fourth.  Posterior  part  of  fifth  segment  slightly  more  elevated  than  the 
following,  the  granules  on  each  side  and  in  front  of  the  process  par- 
taking more  or  less  in  the  elevation. 

Segments  with  their  dorsal  surface  finely  rugulose,  the  impressed 
lines  between  the  areas  distinct. 

Lateral  carinse  sinuate  denticulate,  with  a  prominent  intramarginal 
ridge,  sinuate  opposite  the  x>ores,  straight  on  other  segments. 

Repugnatorial  pores  on  the  outer  slope  of  the  ridge,  not  facing 
directly  upward. 

Last  segment  somewhat  transversely  rugose  above,  the  superior 
lateral  tubercles  increased  into  a  long  spine.  Marginal  tubercles  prom- 
inent, the  anterior  acute,  the  second  broad,  the  third  not  so  near  the 
margin  as  in  the  following  species,  projecting  obliquely  upward.  Dor- 
sal tubercles  slightly  behind  a  line  which  would  connect  the  two  ante- 
rior marginal.  Apex  medianly  emarginate,  bipunctate;  two  subapical 
setigerous  punctations. 

Preanal  scale  triangular,  on  each  side  of  apex  a  rounded  tubercle. 

Male  genitalia  viewed  from  below  ai>pearing  difform  and  contorted; 
an  elevated  narrow  ridge  on  the  inner  side  apically  is  impressed  with 
transverse  lines;  lower  down  it  crosses  to  the  other  side  (PI.  IV,  fig.  13). 
A  side  view  shows  (PI.  IV,  figs.  14, 15)  small  basal  and  apical  joints,  with 
the  ungual  portion  slender  and  pedicel-like  below,  bearing  a  somewhat 
dumb-bell-shaped  structure  with  a  long  curved  spine  projecting  ventrad 
(or  cephalad)  and  the  apical  end  deeply  excavate,  the  ends  connivent, 
resembling  a  pair  of  forceps,  whence  the  specific  name. 
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Color  very  dark  wine-red,  slightly  paler  on  the  posterior  part  of  the 
segments  and  carinas. 

Length,  42  mm.;  greatest  width,  8  mm. 

Locality. — East  Africa.    One  male  specimen  in  the  British  Maseum« 

This  species,  rather  than  the  following,  is  made  the  type  of  the 
new  genas  because  the  male  is  known.  The  two  species  are,  however, 
closely  related.  From  the  above  description  some  minor  details  are 
wanting  which  have  been  supplied  in  the  case  of  the  next  species. 
In  most  of  these  the  two  species  are  more  probably  alike  than  different, 
but  careful  comparisons  could  not  be  made,  for  the  descriptions  were 
not  made  with  both  specimens  at  hand. 

ORODESMUS  BICOLOR,  new  species. 
(PL  V,  figs.  8-14.) 

Vertex  without  hairs,  very  prominent,  densely  rugose,  the  wrinkles 
somewhat  longitudinal,  below  irregular  and  gradually  becoming  obso- 
lete. A  very  deep  and  broad  sulcus,  the  sides  of  which  are  rugose  like 
the  neighboring  surface.  Above  and  outside  of  the  antennal  sockets 
is  a  large  oblique  depression,  in  which  the  wrinkles  are  coarser,  but  not 
so  dense.    Post- antennal  organ  prominent,  with  a  raised  margin. 

Clypeus  shining  and  nearly  smooth,  very  sparsely  hirsute  below,  ex- 
cept just  above  the  labrum,  where  a  transverse  furrow  contains  a  row 
of  hairs.  A  broad,  rather  deep,  obliquely  oval  depression  subparallel 
to  the  margin  below  and  laterad  from  antennal  sockets. 

Labrum  with  a  moderately  deep  three-toothed  emargination,  above 
which  is  a  distinct  transverse  furrow  with  a  row  of  very  numerous, 
fine,  decurved  bristles. 

Antennae  wanting. 

Stipes  of  gnathochilarium  hirsute  with  long  hairs  along  the  anterior 
and  lateral  margins. 

First  segment  subcrescentic;  medianly  convex  anteriorly  and  broadly 
emarginate  on  each  side  of  the  convexity;  anterior  corners  broadly 
rounded,  the  posterior  pointed,  slightly  less  than  a  right  angle.  Lat- 
eral margins  with  three  broad,  rather  indistinct  teeth.  Surface  of  seg- 
ment granular  rugulose,  with  three  transverse  rows  each  of  four  pointed 
conic  tubercles,  the  surface  about  each  somewhat  elevated,  but  not 
divided  into  areas.  The  tubercles  are  confined  to  the  middle  of  the 
segment,  not  extending  to  the  carinsB ;  the  first  row,  close  to  the  anterior 
margin,  is  nearly  straight,  the  tubercles  close  together,  at  equal  dis- 
tances, with  the  middle  ones  somewhat  larger  and  slightly  farther  ahead 
than  the  others.  The  second  row  has  the  tubercles  much  wider  apart, 
at  equal  distances,  with  the  middle  ones  considerably  ahead  of  the 
others,  but  not  noticeably  larger.  The  posterior  row,  close  to  the  pos- 
terior margin,  is  somewhat  shorter  than  the  anterior,  the  two  middle 
tubercles  very  close  together,  very  much  the  largest  of  the  segment, 
and  somewhat  behind  those  of  the  same  row.  'SeskV  the  end  of  the 
carinsB  is  a  well-pronounced  ridge,  starting  from  the  posterior  corner, 
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regularly  carved,  anteriorly  diverging  from  the  margin.  Around  the 
entire  segment  is  a  well-defined,  raised  margin,  broadest  in  front  and 
broken  into  small,  irregular  teeth  behind. 

Second  segment  somewhat  broader  and  much  shorter  than  the  first, 
subsimilar  in  general  shape  except  that  it  is  deeply  and  broadly  emar- 
ginate  in  front  instead  of  convex.  There  are  three  transverse  rows, 
each  of  six  tubercles,  the  two  middle  ones  of  the  posterior  row  very 
close  together,  coalesced,  forming  a  large  subpyramidal  apically  bifid 
process.  The  middle  tubercles  of  the  second  row  are  also  close  together, 
somewhat  enlarged  and  forming  a  part  of  the  large  process,  as  do  also 
the  pair  of  tubercles  of  the  third  row  neighboring  to  the  middle  ones. 
The  raised  margin  of  the  segment  is  carried  up  on  the  process,  leaving 
a  somewhat  concave  i)osterior  face  below  it. 

Third  segment  slightly  longer  than  the  second,  the  process  consider- 
ably larger,  the  two  middle  tubercles  of  the  posterior  row  forming  the 
apex,  the  next  pair  projecting  about  half  way  down  the  sides. 

Fourth  segment  slightly  longer  than  the  third,  the  process  somewhat 
smaller,  about  as  high  as  that  of  the  second  segment,  but  broader. 

Fifth  segment  noticeably  longer  than  the  fourth,  the  process  eijtirely 
disappeared,  the  four  middle  tubercles  of  the  last  row  equal  and  at 
equal  distances,  with  an  evident  transverse  sulcus  in  front.  All  the 
tubercles  of  this  segment  located  in  subquadrate  or  hexagonal  areas 
more  or  less  defined  by  furrows.  A  tendency  to  areation  is  also  appar- 
ent in  the  preceding  segments,  but  the  difference  between  this  and 
the  fourth  segment  is  very  abrupt. 

Subsequent  segments  similar;  the  tubercles  becoming  more  numer- 
ous (8-12  in  a  row)  and  less  elevated  in  middle  segments,  and  again 
more  prominent  on  the  latter  segments,  especially  along  the  posterior 
margin. 

Penultimate  segment  with  a  row  of  ten  sharp,  confc,  papilliform 
tubercles  projecting  upward  and  backward  from  its  posterior  margin. 
Surface  of  this  and  preceding  segments  more  coarsely  uneven  than  on 
middle  segments,  but  still  shining. 

Lateral  carinae  with  three  rather  obscure  teeth  on  segments  1-5;  after 
that  with  three  or  four  teeth.  Intramarginal  ridge  gradually  closer 
to  the  margin,  until  it  becomes  nearly  obsolete  on  segments  11  and  14. 
On  poriferous  segments,  however,  it  remains  distinct,  more  or  less  arc- 
uate opposite  the  pore;  posterior  corner  of  carina  thickened,  especially 
on  posterior  segments. 

Bepugnatorial  pores  on  anterior  segments  located  slightly  behind 
the  middle  of  the  segment,  nearer  to  the  ridge  than  to  the  margin;  on 
posterior  segments  the  pores  are  gradually  farther  back,  and  in  a  deeper 
and  deeper  depression  midway  between  the  ridge  and  lateral  margin. 

Below  the  carime  the  segments  are  irregularly  rugulose,  becom- 
ing granular,  coarsely  tuberculate  along  both  margins  of  tlie  subseg- 
ment  below;  prominent  above  the  insertion  of  the  legs,  and  with  two 
large  long-pointed  tuberculate  processes,  the  anterior^  ktfger,  directed 
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obliquely  ventro-ceplialad.  On  posterior  segments  these  processes 
nearly  disappear,  the  tubercles  being  smaller  and  smaller  and  confined 
to  a  row  along  each  margin,  the  posterior  row  extending  nearly  up  to 
the  carina. 

Anterior  subsegments  apparently  smooin,  but  not  shining;  very 
minutely  punctate-coriaceous,  with  occasional  indistinct  longitudinal 
stri«T. 

Supplementary  margin  rather  long,  especially  on  middle  segments, 
rather  firm,  faintly  striate,  not  pectinate. 

Last  segment  above  anteriorly  like  the  anterior  subsegments,  the 
projecting  posterior  portion  separated  by  a  gentle  transverse  depres- 
sion or  constriction,  densely  rugose,  with  eight  well-pronounced  tuber- 
cles, two  on  the  upper  surface  and  three  along  the  margin  on  each  side 
of  the  apex.  The  dorsal  tubercles  nearly  on  a  transverse  line  between 
the  i)osterior  pair  of  marginal.  The  posterior  pair  of  marginal  tuber- 
cles directed  somewhat  upward.  The  apex  itself  is  truncate,  minutely 
four-dentate,  or  rather  notched  in  the  middle,  and  with  a  piliferous 
punctation  on  either  side.  A  pair  of  subapical  puuctations  somewhat 
farther  apart  than  the  apical,  as  in  the  species  of  Oxydesmris,  On  each 
side,  below  the  level  of  the  carinse,  two  large,  conic,  setigerous  tubercles, 
the  superior  larger,  appearing  like  a  carina  to  the  last  segment. 

Anal  valves  moderately  convex,  with  moderately  elevat(^d,  but  not 
compressed  margins;  the  superior  setigerous  tubercle  located  on  the 
margin  about  five-sixths  of  the  way  to  the  top;  inferior  tubercle  rather 
distant  from  the  margin  about  half  way  up.  Surface  of  the  valves 
irregularly  or  subvertically  rugose,  especially  in  the  more  depressed 
portions. 

Preanal  scale  broadly  triangular,  thickened,  with  a  prominent  conic 
tubercle  on  each  side,  near  the  rounded  apex,  and  not  exceeding  it. 
Surface  very  finely  rugulose. 

Sterna  smooth  and  shining,  only  impressed  between  the  legs  of  either 
side. 

Color  in  alcohol  dark  vinous  red,  alternating  with  obscure  pinkish. 
Head  very  dark  vinous,  nearly  black,  a  spot  above  the  antenna,  and 
the  labral  region  yellowish.  Anterior  segments  somewhat  lighter  than 
the  head,  the  cariuic  and  posterior  crests  reddish  and  yellowish.  These 
median  lighter  spots  become  gradually  broader,  until  near  the  middle  of 
the  body  they  unite  with  the  yellow  of  the  carinas,  so  that  the  posterior 
subsegment  is  yellow,  irregularly  infused,  and  stained  with  various 
shades  of  vinous  along  its  anterior  margin,  and  especially  at  the  base  of 
the  carinje.  The  carinae  also  have  a  very  narrow  margin  of  vinous  not 
so  dark  as  that  of  the  dorsum;  anterior  subsegments  uniformly  dark 
vinous.  Posterior  segments  merely  reddish,  darker  than  the  middle. 
Posterior  half  of  last  segment  red.  Anal  valves  very  dark,  preanal  scale 
somewhat  lighter,  ventral  surface  and  legs  vinous-red,  hghter  than 
above. 
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Legs  of  female  (PI.  V,  fig.  11)  proportioned  as  in  Oxydeamua;  basal 
joints  scarcely  hirsute,  the  last  joint  densely  so. 

Length,  about  35  mm.;  width,  7  mm. 

Locality. — Tana  Eiver,  East  Africa. 

Type. — ^National  Museum  collection,  obtained  by  Mr.  Ghanler;  one 
female  specimen. 

ORODESMUS  UNICOLOR,  new  species. 
(PI.  VI,  Figs.  8-10.) 

Litermediate  between  0.  mastophorus  and  0.  bicolor,  more  nearly 
related  to  the  latter,  with  the  description  of  which  as  here  given  it 
coincides,  except  in  the  following  characters. 

First  segment  with  anterior  tubercles  smaller  and  farther  apart 
than  in  Plate  V,  fig.  12.  Median  tubercles  of  posterior  row  not  so  large 
and  not  coalesced. 

Second  and  third  segments  also  with  median  tubercles  not  coalesced; 
those  of  the  middle  (longitudinal)  row  larger  than  in  fig.  12;  the  three 
median  tubercles  on  each  side,  as  in  mastophorus^  united  into  a  longitu- 
dinal ridge,  but  separated  medianly,  though  not  so  widely  as  in  masto- 
phorus. 

Fourth  and  succeeding  segments  with  the  tubercles  gradually  smaller, 
the  median  not  specially  enlarged  or  coalesced. 

Segments  with  the  three  rows  of  dorsal  areas  very  distinct,  the  sur- 
face of  the  areas  coarsely  granular  rugose,  much  more  than  in  0.  bicolor; 
tubercles  also  somewhat  more  prominent. 

Below  the  carinaa  the  tubercles  are  much  as  in  Plate  V,  ^g.  9;  the 
process  somewhat  larger,  but  the  individual  tubercles  less  numerous 
and  not  so  long. 

Posterior  segments  with  the  lateral  margins  distinctly  narrower  than 
in  Plate  V,  ^g.  13,  and  the  pore  mucli  closer  to  the  edge. 

Preanal  scale  with  median  process  shorter  than  in  mustophorus. 

Color  of  dry  specimen  light  dirty  brownish  with  a  pinkish  tinge, 
very  distinct  on  the  carinas  and  posterior  segments;  legs,  head,  and 
antennse  also  pinkish. 

Animal  with  more  of  the  aspect  of  0.  mastophorus  than  of  0.  bioolor; 
dorsum  less  arched  than  in  0.  bieolor}  about  the  same  as  in  0.  mas* 
tophorus. 

Length, 38  mm.;  width,  6  mm. 

Locality. — A  female  specimen  from  Mombassa,  one  of  the  types  of 
O.  mastophorusy  Gerstacker,  as  is  noted  under  that  species.  The  pinned 
specimen  is  in  the  Berlin  Museum. 

ORODESMUS  MASTOPHORUS  (GerstScker). 

(Pi,  VI,  figs.  12-15.) 

PolydetmuB  mastophorus,  Gerstacker,  Deckeu's  Reise,  p.  517, 1873. 
Polydesmus  (Oxydesmus)  mastophoruSf  Karsch,  Troschel's  Arohiv,  p.  45,  1881. 

Vertex  with  deep  sulcus,  on  each  side  along  the  first  segment  rugose. 

Antennae  slender.  ^      ^^  ^    ...„,.. 
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First  segment  short,  slightly  bisinuate  in  front,  more  strongly  tri* 
sinaate  behind;  posteriorly  broader,  the  posterior  comers  sharply 
pointed  and  decurved;  snbmarginal  ridge  like  that  of  the  following 
segments,  its  interior  edge  sharply  defined. 

First  four  segments:  the  tubercles  lying  along  the  median  line  are 
very,  different  firom  the  others,  which  appear  small  and  irregularly  dis- 
tributed, and  are  conspicuously  large  and  arranged  in  two  longitudinal 
rows,  three  (tubercles)  in  each  row.  Those  of  tbe  first  segment  are 
lower  and  Isolated,  those  of  the  two  following  coalesce  into  two  dentate 
ridges,  those  of  the  fourth  segment  highest. 

Subsequent  segments  ornamented  with  three  transverse  regular  rows 
of  tubercles;  those  of  the  posterior  row  more  mammilliform,  higher^  and 
the  remainder  of  the  surface  finely  granulated. 

Lateral  carinas  projecting  above  the  lateral  middle  of  the  body,  dis- 
tinctly, though  not  strongly  ascending,  slightly  higher  caudad;  tbe 
margins  usually  with  five  or  six  teeth ;  the  first  and  second  segments 
with  three  sharp  teeth,  the  third  with  four;  posterior  corner  on  middle 
segments  slightly  angled,  on  the  three  segments  next  to  the  last  with  a 
gradually  more  prominent  dentiform  process. 

Last  segment  above  granular  rugulose,  posteriorly  with  a  quadran- 
gular process,  rounded  at  apex,  and  on  each  side  with  three  teeth^ 
notched  between ;  above,  on  each  side,  a  wart-like  tubercle. 

Preaual  scale  with  two  blunt-conic  setiferous  tubercles;  between 
them  a  shorter  process. 

Color  reddish-brown,  the  tubercles  ferruginous  or  yellowish;  margin 
of  carinsB  yellow  or  light  ferruginous.  Clypeus  on  either  side  ferrugi- 
nous in  the  middle,  with  a  broader  yellow  margin ;  ventral  surface  ferru- 
ginous. Antennae  ferruginous,  the  apex  brownish.  Legs  ferruginous 
yellow. 

Length,  44-47  mm.;  width,  6J-6§  mm. 

Locality, — Two  female  specimens  from  Mombassa. 

Tbe  types  of  this  species  are  dried  specimens,  preserved  in  the  Berlin 
Museum,  belonging  to  two  distinct  species.  The  following  notes  were 
based  on  the  specimen,  to  which  Gerstacker  evidently  gave  the  most 
of  his  attention,  and  which  was  the  subject  of  his  plate.  The  other 
species  is  here  described  as  0.  unicolor: 

Vertex  prominent  hirsute,  granular  rugose. 

Clypeus,  as  described  for  bicolory  rather  smooth,  hirsute,  especially 
below. 

First  segment  shaped  as  in  PI.  V,  fig.  12,  but  more  emarginate  pos- 
teriorly toward  the  lateral  corners;  tubercles  in  three  rows,  stronger 
than  in  fig.  12,  especially  the  median.  Eows  4, 6, 6,  situated  somewhat 
as  in  fig.  12,  but  the  median  tubercles  wide  apart;  also  those  of  pos- 
terior row,  which  are  large,  conico-papilliform.  Margin  more  coarsely 
dentate  than  in  0.  bicolor. 

Second  and  third  segments  also  with  all  the  median  tubercles  wide 
apart,  much  larger  than  the  others,  the  posterior  largest,  and  all  three 
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united  into  a  longitudinal  dentate  ridge.  On  the  third  segment  the 
tubercles  of  i)osterior  row  next  the  median  ones  also  very  large,  but 
showing  no  tendency  to  coalesce  with  the  others. 

Fourth  segment  with  tubercles  abrui)tly  smaller  and  showing  no 
tendency  to  coalesce;  tubercles,  however,  larger  than  on  succeeding 
segments. 

Posterior  row  of  tubercles  stronger  than  the  others,  but  all  very 
distinct. 

Pores,  esx)ecially  on  anterior  segments,  facing  almost  directly  laterad. 

Length  of  type  specimen,  42  mm.;  width,  6.5  mm. 

The  habit  of  this  species  is  quite  distinct  from  all  the  others  by  rea- 
son of  the  square  carinas  and  the  stronger  marginal  teeth.  Gerstacker's 
figure  gives  a  rather  correct  idea  of  the  general  efifect. 

ORODESMUS  PECTINATUS  (Karsch). 
(PI.  V,  fig.  2;  PI.  VI,  fig.  11.) 

Polifdesmus  (Oxydesmus)  pect%naiu8f  Karsch,  Troschers  Arohiv,  1881,  pp.  36,  46. 

Vertex  strongly  rugose. 

Segments  nearly  flat,  above  with  two  rather  deep  transverse  furrows; 
ob.solete  on  segments  1-4,  each  segment  with  three  rows  of  granule- 
bearing  areas,  the  i)08terior  row  armed  with  seven  to  nine  acute 
tubercles. 

Fourth  segment  sparsely  covered  with  irregularly  arranged  granules; 
in  the  middle  of  the  posterior  margin  armed  with  a  somewhat  flattened, 
six-toothed,  comb-like  process,  yellow  in  color  and  equal  in  length  to 
the  fifth  segment;  the  two  outer  teeth  of  process  shorter. 

Lateral  carinse  wing-like;  those  of  segments  1  and  2  with  margin 
oblique,  three-toothed ;  segment  4  four- toothed;  subsequent  segments 
six-toothed. 

Color  of  head  and  segments  dorsally  black ;  carinae  yellow  (in  alco- 
hol) ;  antennsB  and  feet  pale. 

Length,  43  mm. 

Locality. — Wito,  East  Africa.  One  female,  collected  by  Dr.  Fischer. 
Type  in  the  Berlin  Museum. 

This  species  is  strikingly  distinct  from  all  others  yet  known  in  the 
possession  of  the  remarkable  process  of  the  third  segment.  So  pecul- 
iar a  structure  did  this  appear  that  I  suspected  that  it  was  abnormal. 
An  examination  of  the  type  and  only  extant  specimen  at  Berlin  shows 
that  there  is  no  ground  for  such  a  supposition.  The  following  notes 
were  made  on  the  type  specimen : 

First  segment  shaped  like  Plate  V,  fig.  12  (0.  bicolor)^  the  tubercles 
similarly  arranged,  but  with  four  in  the  middle  row  and  eight  in  the 
last;  none  especially  enlarged  or  coalesced.  Anterior  raised  margin 
very  distinct. 

Second  segment  also  without  special  modification,  except  that  the 
median  tubercles  of  the  last  two  rows  are  slightly  larger  than  the 
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Third  segment  with  the  median  six  tubercles  of  the  last  row  and  the 
median  two  of  the  middle  row  coalesced  into  a  large,  horizontal  dentate 
and  fluted  process,  projecting  caudad,  and  entirely  covering  the  median 
part  of  the  fourth  segment.    The  lateral  tubercles  of  the  process  small. 

Fourth  segment  normal,  as  far  as  can  be  seen  under  the  process  (the 
specimen  is  dry). 

Remainder  of  body  resembling  0.  mmtophorus^  but  the  dorsum  less 
convex  and  smoother,  the  tubercles  smaller  and  more  broadly  conic; 
the  surface  of  the  areas  only  faintly  granular;  marginal  teeth  usually 
four  instead  of  six,  as  in  0.  fnastophorus.  Anterior  marginal  tooth  larg- 
est and  most  prominent. 

Last  segment  of  type  with  apex  injured. 

Length,  40  mm.;  width,  6.75  mm. 

ORODESMUS  FISCHBRI  (Kanch). 
(PI.  V,  figs.  3,4.) 

Polydeamiis  {Oxydesmus)  fischeri,  Karsgh,  Ber.  i!ber  d.  Natarh.  Museum  z.  Ham- 
burg, p.  133,  1884. 

Segments  1-3  armed  with  coarse  granules,  larger  toward  the  middle, 
especially  the  two  median. 

Segments  dorsally  divided  into  three  transverse  rows  of  tubercu- 
liferous  areas. 

Lateral  carinae  with  the  anterior  corners  rounded,  the  lateral  margin 
subdenticulate. 

Male  genitalium  twisted,  forked  somewhat  above  the  middle  of  its 
length;  the  inner  fork  apically  faintly  notched,  broad  and  lamellar;  the 
outer  apically  notched  and  terminating  in  a  long,  thin,  pointed,  strongly 
curved  hook. 

Color  black,  the  carinte  margined  with  yellow,  each  segment  with  a 
yellow  transverse  spot  on  the  middle  of  the  posterior  margin;  last  seg- 
ment black.  On  the  middle  segments  the  yellow  spot  covers  the  four 
middle  areas  of  the  two  posterior  rows.  On  the  anterior  segments  the 
spot  covers  only  two  adjacent  areas;  on  the  first  segment  only  the  pos- 
terior areas,  on  the  second  and  third  segments  two  from  all  three  rows 
are  yellow. 

Length  of  adult  male,  54  mm. 

Locality, — Massai  Land,  collected  by  Dr.  Fischer. 

"This  beautiful  East  African  species  belongs  to  the  same  group  as 
effulgensj  Karsch,  also  East  African,  and  is  to  be  distinguished  from  that 
apecies  by  its  greater  length  and  proportional  breadth.  The  anterior 
corners  of  the  carinse  are  rounded  in  O.Jlscheri,  and  distinctly  pointed 
in  0.  effulgena.  Last  segment  black  in  O.fischeri^  yellow  in  0.  effulgens- 
While  in  0.  effulgena  the  yellow  color  is  continuous  from  the  under  side 
of  the  carinie  over  the  entire  ventral  surface,  in  0.  fischeri  the  under 
side  of  the  carinae  is  black,  and  only  the  anterior  margin  is  yellowish, 
as  far  as  the  legs  extend."    (Karsch.) 


Digitized  by  LjOOQ IC 


1895.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  109 


Of  all  the  species  here  referred  to  Orodesmus,  the  present  seems  to 
be  most  nearly  related  to  the  West  African  genus  Oxydesmusj  and  more 
especially  to  Oxydenmus  togoensisy  an  undescribed  form  differing  from 
the  other  West  African  species  in  the  greater  proi>ortional  width  and 
the  tendency  toward  enlargement  manifested  by  the  tubercles  of  the 
anterior  segments.  The  coloration  is  also  similar  to  that  of  0,  fischeri. 
The  specimen  belongs  to  the  Berlin  Museum. 

ORODESMUS   EFFULGENS  (Karsch). 

(PI.  V,  fig.  1.) 

Polydeamua  {Oxydesmus)  effulgens,  Karscii,  Troschers  Archiv,  1881,  pp.  36,  46. 

Vertex  strongly  rugose. 

First  segment  anteriorly  rounded.  Segments  having  the  appearance 
above  of  transverse  oblong  rectangles  convex  in  the  middle,  each 
marked  with  three  transverse  rows  of  eight  subquadrate  areas^  each 
armed  with  a  tubercle  in  the  middle;  tubercles  of  the  anterior  and 
middle  rows  (located  somewhat  behind  the  middle)  rounded,  those  of 
the  posterior  row  tooth-like,  directed  caudad,  situated  on  the  posterior 
margin  of  the  segments. 

Lateral  carinse  wing-like,  armed  in  the  middle  with  a  low  tubercle. 

Last  segment  armed  with  up  to  four  lateral  denticules. 

Color  black  or  fuscous-brown,  the  carinae  and  four  median  areas  of 
the  middle  row  yellow. 

Length,  about  33  mm. 

Zocality.^Mmdy  Somali  Land,  East  Africa,  altitude  2,000  feet.  Spec- 
imens of  both  sexes  collected  by  Hildebrandt  and  preserved  in  the 
Berlin  Museum. 

EXPLANATION  OF  PLATES. 
Plate  II. 

ABtrodesnuis  atellifer. 

Fig.    1.  Thirjl  leg  of  male. 

2.  Thirteenth  leg  of  male. 

3.  Thirty-first  leg  of  male. 
4-7.  Views  of  male  genitalinm. 

8.  Male  genitalia  in  situ;  also  the  ventral  part  of  the  sixth  segment. 

9.  Male  genitalium,  side  view,  drawn  from  a  specimen  in  the  British  Museum. 

10.  Anterior  view  of  the  sternum  of  the  sixth  segment,  showing  the  peculiar 

median  process  and  two  hasal  Joints  of  the  legs. 

11.  Posterior  view  of  the  process  mentioned. 

Aulodesmut  laxus, 

12.  Genitalinm,  median  view,  after  Karsch. 

13.  Same,  lateral  view,  after  Karsch. 
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Plate  III. 
A9irodeBmu9  stelH/er, 

Fig.    1.  Dorsal  view  of  first  three  segmentB. 

2.  Subdiagrammatic  cross  section  of  a  segment. 
S.  Dorsal  view  of  the  last  three  segments. 

4.  Lateral  view  of  same. 

5.  Preanal  scale. 

6.  Gnathochilarinm,  including  hypostoma. 

7.  Plan  of  the  eighth  Joint  of  an  antenna. 

8.  Last  three  Joints  of  an  antenna. 

9.  Ventral  view  of  the  fourteenth  and  fifteenth  segments  of  male,  showing  the 

process  of  the  fifteenth  and  the  corresponding  depression  of  the  fourteenth. 

AulodetmuB  oxygonu$, 

10.  Sixth  and  seventh  segments,  ventral  view,  after  Peters. 

11.  Fifteenth  segment,  ventral  view,  after  Peters. 

12.  Posterior  view  of  a  segment,  after  Karsch. 

13.  Male  genitalium,  lateral  view,  after  Peters. 

14.  Curve  of  the  tooth  of  same,  ventral  view,  after  Karsch. 

TyoodesmuB  falcatuB, 

15.  Gtonitalium,  ventral  view,  after  Karsch. 

16.  Same,  median  view,  after  Karsch. 

Aulodesmue  moMamdiotM. 

17.  Posterior  view  of  segment,  after  Peters. 

18.  Genitalium,  lateral  view. 

Plate  IV. 
Marptodeamvs  chanleH, 

Fig.    1.  Dorsal  view  of  head  and  first  three  segments. 

2.  Antenna. 

3.  Fifteenth  leg  of  male,  anterior  view. 

4.  Third  leg  of  male,  posterior  view. 

5.  End  of  last  Joint  of  same,  more  magnified,  anterior  view. 

6.  Last  five  segments,  dorsal  view. 

7.  Last  four  segments,  lateral  view. 

8.  Preanal  scale. 

9.  Male  genitalia  in  situ  and  ventral  parts  of  sixth  and  seventh  segments. 

10.  Lateral  view  of  male  genitalium,  morp  magnified. 

Astrodesmus  luridus, 

11.  Genitalium,  lateral  view. 

12.  Same,  ventral  view. 

Orodesmue  forcepi, 

13.  Male  genitalia,  in  situ. 

14, 15.  Lateral  views  of  male  genitalia,  more  magnified. 
16.  Last  three  segments,  more  magnified. 
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Platb  V. 
Orode9mu»  effulgeM, 
Fig.    1.  Male  genitalium,  after  Karsch. 

Orodesmua  peotinaiu8. 

2.  Third  and  fourth  segments^  after  Karsoh. 

Orodeamua  fischeri. 

3.  Hale  genitalium,  after  Karsch. 

4.  Same,  apex  of  slender  arm. 

Orthomarpha  vicaria, 

5.  Male  genitalium,  after  Karsch. 

Hahrode9mu8  aculeatu9, 

6.  Lateral  view  of  three  segments. 

7.  Last  segment,  ventral  yiew. 

Orodesmus  hicolar, 

8.  Posterior  outline  view  of  third  segment. 

9.  Posterior  outline  view  of  one  of  the  middle  segments. 

10.  Lateral  view  of  last  two  segments. 

11.  Normal  leg  of  female. 

12.  Head  and  first  two  segments,  dorsal  view. 

13.  Last  three  segments,  dorsal  yiew. 

14.  Last  segment,  ventral  view. 

Plate  VI. 

(Drawn  from  type  specimens  in  the  Berlin  Museum.) 

Avlodesmua  mosMmhious. 

Fig.    1.  Last  three  segments,  dorsal  view. 

2.  Male  genitalium,  lateral  view. 

3.  Same,  median  aspect,  the  anterior  side  toward  the  right. 

Aulodesmua  axygonv8, 

4.  Last  three  segments,  dorsal  view. 

5.  Male  genitalium,  lateral  view. 

6.  Same,  median  view,  the  anterior  side  toward  the  left. 

7.  Apex  of  process  of  sixth  segment. 

Orodesmua  unicolor, 

8.  Last  segment  and  part  of  penultimate,  dorsal  view. 

9.  Parts  of  tenth  and  eleventh  segments,  showing  sculpture  and  location  of 

pores. 

10.  First  three  segments,  dorsal  view. 

Orodesmus  peotinains. 

11.  Segments  2-4,  dorsal  view,  showing  remarkable  process  of  the  third  segment. 

Orode^mus  mastophorus, 

12.  Antenna. 

13.  Tenth  and  eleventh  segments,  dorsal  view. 

14.  Last  segment  and  part  of  the  penultimate,  dorsal  view. 

15.  Preanal  scale. 
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Species  of  Diplopoda  from  East  Africa 

Fi08.  1-11.  Astrodegniua  Ktelli/er 
Figs.  12, 18.  Aulodesnius  laxus 


For  explanation  of  plate  see  page  109 
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Species  of  Diplopoda  from  East  Africa 

Figs.  1-10.  Marptodesmwt  cfianteri 
FiGB.  11,12.  Ant rodeamus  lurid UH 
Figs.  13-16.  Orodeamus  forceps 


For  explanation  of  plate  see  page  110 


Digitized  by  LjOOQ IC 


Digitized  by  LjOOQ IC 


U.  &  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVIII     PL.  V 


Species  of  Diplopoda  from  East  Africa 


Fio.  1.  Orodeamus  efftdgena 
Fio.  2.  OrodesmuM  pectinatwt 
Figs.  3,4.  Orodetmus  Jischeri 


Fio.  5.  Orthomorpha  viraria 
Figs.  6. 7.  Habroaemnus  aculeatwt 
Fiaa.8-14.  ih-fHiesnnia  bicolor 


For  explanation  of  plate  see  paoe  111 
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Species  of  Diplopoda  from  East  Africa 

F1O8.  l-S.  Aulodemnug  moHsambiciu  Fios.  8-10.  Oradeitmwt  unUoUrr 

Flo«.  4-7.  Aulode»mus  oxygonwf  Fio.  11.  i>ri>deamnH  jtectinatus 

F108.  12-15.  {)ro(lesm%u  mcutophoru» 


For  explanation  of  plate  see  page  111 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  PIPEFISH  (SIPHOS- 
TOMA  SCOVELLI)  FROM  CORPUS  CHRISTI,  TEXAS. 


By  Barton  W.  Ever^ann  aud  William  C.  Kendall. 


A  BE-EXAMINATION  of  the  Specimens  of  pipefish  from  Corpus  Christi 
which  we  referred,  with  hesitation,  in  an  earlier  paper,*  to  Siphostoma 
fusciim  (Storer),  has  convinced  us  that  they  cannot  belong  to  that 
species,  but  represent  a  species  hitherto  undescribed. 

Ty^e.— Male  and  female,  No.  47300,  U.  S.  N.  M. 

Locality, — Shamrock  Point,  Corpus  Christi,  Texas,  where  130  speci- 
mens were  obtained  Kovember  29, 1891,  by  Messrs.  Evermann,  Scovell 
and  Gurley,  of  theU.  S.  Fish  Commission. 

Allied  to  Siphostonia  affine  (Giinther). 

Description  of  female. — Head,  7^;  depth,  14;  snout,  2^;  D.  34,  on 
4+4  rings;  its  height  2  in  base,  which  equals  head.  Rings,  16+32. 
Nape  slightly  carinated.  Color  in  alcohol,  alternately  annulated  with 
light  olive  brown  and  dirty  white;  the  dark  color  on  joints,  the  white 
on  the  bodies  of  rings;  dark  color  wider  than  white  on  trunk,  narrower 
on  caudal  portion;  white  annulations  on  trunk  between  lateral  and 
latero- ventral  keels  indicated  by  two  narrow  white  lines  with  narrow 
black  lines  on  either  side  and  between,  these  portions  of  the  whitish 
rings  showing  as  silver  bars  in  life  and  fresh  alcoholic  specimens;  upper 
part  of  opercles  dusky ;  a  dark  bar  extending  from  anterior  edge  of  eye 
to  end  of  snout;  ventral  keel,  throat,  lower  part  of  opercles  and  snout, 
plain,  whitish;  dorsal  with  dark  wavy  diagonal  bars.  Other  speci- 
mens vary  in  color  from  somewhat  lighter  to  considerably  darker  than 
the  above,  the  darker  ones  having  some  white  mottling  on  throat,  oper- 
cles, and  beneath  snout.  Other  females  differ  in  the  much  less  depth, 
lower  dorsal  fin,  and  in  the  color,  which  ranges  from  almost  plain  olive 
through  forms  with  reddish  mottled  appearance  to  brownish;  fewer 
light-colored  annulations  and  no  distinct  white  or  silver  bars  on  sides. 

^The  Fishes  of  Texas  and  the  Rio  Grande  Basin,  considered,  chiefly,  with  reference 
to  their  geographic  di9tribution.  BuH.  U.  S.  Fish  Comm.,  XII,  1892  (February  6, 
1894),  109. 

PTO0«eding8  of  the  United  States  National  Museum,  Vol.  XVIII— Ko.  1043. 
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Description  of  male. — Head,  7Jj  depth,  22 J;  snout,  2\)  D.  33,  on 
4+4  rings;  its  height  2|  in  its  base,  which  equals  head.  The  male 
differs  from  the  typical  female  in  the  much  less  depth,  lower  dorsal  fin, 
and  in  the  coloration,  all  of  which  characters  are  those  of  the  shallow 
females.  There  is  in  the  male,  as  in  the  female,  considerable  color 
variation,  but  there  are  never  any  distinct  white  or  silvery  marks  on 
the  sides.  Of  the  130  specimens,  114  are  females  and  young,  16  being 
adult  males.  Some  of  these  were  called  by  us  Siphostoma  fuscum^  in 
the  "Pishes  of  Texas  and  the  Eio  Grande  Basin.''' 

A  re-examination  of-these  specimens  and  of  another  lot  of  the  same 
kind  which  had  been  misplaced  at  the  time  of  the  first  examination 
shows  this  identification  to  be  incorrect  and  the  fish  probably  identical 
with  Siphostoma  affine  of  Jordan  and  Gilbert  and  subsequent  authors. 
But  the  range  of  characters  in  the  large  series  examined  by  us  seems 
insufficient  to  permit  the  identification  of  this  species  with  Sygnathus 
affinis,  Gunther.^ 

The  specimens  from  the  coast  of  the  Gulf  of  Mexico  referred  to 
Sipliostoma  affine  by  most  recent  writers,  belong  apparently  to  this 
species  rather  than  to  the  Sygnathm  a-ffinis  of  Gunther.  While  the 
differences  between  the  two  are  not  great,  they  appear  to  be  constant 
in  a  large  series  of  specimens. 

In  the  following  table  we  give  the  results  of  detailed  examination  of 
29  specimens  of  this  species: 

Table  ahowing  variatioTU  in  speeitMna  of  SiphoHom<i  aeovelli  eolUcted  in  Texas, 


Rings. 

I)0] 

On 

J 

rings. 

16+83 

3+5 

16+32 

4+4* 
4+4 

16+82 

16+33 

4+4 

16f33 

8+4 

16+31 

4+4 

16+33 

3+44 
4+4} 

16+33 

16+31 

4+4 

16+32 

4+4 

16+31 

4+4 

16+32 

4+4 

16+30 

414 

16+31 

4+4 

16+32 

4+4 

16+32 

3+5 

16+32 

8+4 

16+32 

4+4 

16+33 

4+4 

16+31 

4+4 

16+30 

4+4 

16+32 

4+4 

16+32 

4+4 

16+32 

nil 

16+32 

16+32 

4+4 

16+32 

3+5 

16+32 

4+4 

16+33 

3+5 

•  BuU.  U.  S.  Fish  Comm,,  1892»  109. 
2  Cat.  Fishes  Brit.  Mus.,  163,  1870. 
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We  have  examined  13  specimens  obtained  by  Dr.  J.  A.  Henshall  on 
the  west  coast  of  Florida,  and  identified  by  him  as  8.  affine^  and  find 
them  to  agree  perfectly  with  the  Corpus  Christi  specimens,  as  may  be 
seen  from  the  following  table.  The  first  eleven  of  these  specimens  were 
obtained  at  Marco,  Florida;  the  other  two  at  Key  West: 

Table  ghowing  variiUian  in  specimens  of  Siphostoma  scovelli  collected  in  Florida. 


Kinga. 


Dorsal 
riogB. 


Donal 
raya. 


Height 
of  dor- 
sal fin 
in  base. 


Head.    Snoat. 


16+81 
16+32 
16+33 
16+31 
16+33 
16+31 
16+30 
16+31 
16+261 
16+31 
16+32 
16+31 
16+30 


4+4 

3+4 

3+44 

3+4 

3+4 

3+5 

3+5 

3+4 

3+4 

3+4 

3+4 

3+4 

3+4 


32 

2i 

32 

2S 

33 

8 

27 

2 

28 

n 

X 

X 

82 
29 

if 

82 

3 

X 

X 

X 

X 

80 

2+ 

29 

3 

5* 

7+ 
7 

? 

7 
X 

3 


Sex. 


iMatilated. 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  SNAKE  (TANTILLA 
EISENI)  FROM  CALIFORNIA. 


By  Leonhabd  Stejnegeb, 

Curator  of  the  Department  of  Beptiles  and  Batraohiana, 


Among  the  many  valaable  and  interesting  reptiles  collected  by  Dr. 
Gastav  Eisen  at  Fresno,  California,  and  presented  to  the  National 
Mosenm  many  years  ago,  there  are  a  number  of  small  snakes  belonging 
to  the  opisthoglyph  genus  Tantilla,  which  have  hitherto  been  referred  to 
Tantilla  nigriceps.  A  recent  examination  of  these  specimens  has  con- 
vinced me  that  they  do  not  belong  to  Kennicott's  species,  being  in  fact 
undescribed.  This  species  I  propose  to  name  in  honor  of  the  gentle- 
man who  collected  them. 

TANTILLA   EISENI,  new  species. 

Diagnosis. — Supralabials  seven;  posterior  nasal  in  contact  with  pre- 
ocular;  temporals  elongate,  1+1;  first  pair  of  sublabials  not  in  con- 
tact behind  mental;  ventrals,  176-181;  subcaudals,  58-66;  head 
blackish,  bounded  behind  by  a  white  collar  about  three  scale  lengths 
from  parietals. 

Habitat. — San  Joaquin  Valley,  California. 

Typc—^o.  11766a,  XT.  S.  N.  M.;  Fresno,  California;  Dr.  G.  Eisen, 
collector. 

Description  of  the  type. — Head  very  flat  above,  rather  broad  across 
the  anterior  temporals;  eyes  small;  rostral  wider  than  high,  the  por- 
tion visible  from  above  longer  than  the  internasal  suture;  internasals 
short ;  prefrontals  nearly  twice  as  large  as  internasals,  their  lower  border 
wedged  in  between  posterior  nasal  and  preocular,  but  not  in  contact 
with  supralabials;  frontal  rather  long,  six-sided,  angular  in  front  and 
behind,  the  lateral  borders  nearly  parallel;  supraoculars  rather  small, 
half  as  wide  as  frontal;  parietals  long  and  narrow,  nearly  as  long  as 
their  distance  from  tip  of  snout;  nasals  long,  the  posterior  in  contact 
with  preocular,  which  is  but  slightly  shorter;  no  loreal;  one  preocular; 
twopostoculars;  temporals  long,  1+1;  supralabials  7,  last  one  largest, 
third  and  fourth  entering  eye;  sublabials  7,  four  in  contact  with  first 
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pair  of  chin  shields;  first  pair  of  sublabials  not  in  contact  behind  men- 
tal; 15  rows  of  smooth  scales;  4  rows  of  scales  between  posterior  chin 
shields  andventrals;  yentrals  176;  anal  divided;  snbcaudals,  62+1. 
Color  (in  alcohol)  uniform  pale  flesh  color,  slightly  darker  grayish 
brown  above;  top  of  head,  lores,  temples,  and  nape  for  a  distance 
of  3  scale-lengths  back  of  the  parietals,  dark  grayish-brown;  behind 
this  a  narrow  white  band,  one  scale-length  wide,  bordered  behind  by 
a  few  dark-brown  dots.    Total  length,  365  mm. ;  tail,  82  mm. 

Bemarlcs. — ^The  present  species  differs  from  all  our  North  American 
Tantillas  with  seven  supralabials,  in  being  proportionally  much  long^ 
and  slenderer,  and  the  number  of  ventrals  and  subcaudals  is  greatly 
in  excess  of  that  of  our  other  species. 

The  characters  of  this  interesting  novelty  are  fully  corroborated  by 
six  additional  specimens  in  the  Museum  as  shown  by  the  following  list: 


List  of  specimens  of  Tantilla  eiseni. 


Si^At]  CoUector. 


117e6a  ;  Eisen. 
117666  i....do. 
11766«  ....do. 
11766d  ....do  . 
11766«    ....do. 

1)766/    ....do do 

11786(7    ....do I do 


Looality. 


I  Ventrals.    Anal. 


Fresno,  California. . 

do 

do 

do 

do 


176 
167 
179 
176 
172 
178 
181 


Snboau- 
dais. 


62+1 
66+1 
62+1 
Del'. 
61+1 
59-r-l 
58+1 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  GROUND  WARBLER 
FROM  EASTERN  MEXICO. 


By  Robert  Ridgway, 

Curator  of  the  Department  of  Birds, 


Th£  Y£BT  interesting  addition  to  the  avifaana  of  Mexico  described 
below,  was  obtained  by  purchase  from  Mr.  Frank  B.  Armstrong,  of 
Brownsville,  Texas,  and  was  at  first  supposed  to  be  the  Oeothlypis  cucul- 
Jatn  of  Salvin  and  Godman,^  but  when  compared  with  specimens  of  that 
species  belonging  to  the  division  of  ornithology  and  mammalogy  of 
the  Department  of  Agricultare,  was  found  to  be  exceedingly  distinct, 
G.  cueullata  being  intimately  related  to  O.  bairdij  Nutting,^  of  Eastern 
Nicaragua  and  Costa  Rica,  while  the  new  species  from  Tampico  is  more 
closely  related  te  O.  beldingiy  Ridgway,^  of  Lower  California.  This  close 
relationship  to  a  Lower  Californian  sx>ecies  is  remarkable,  since  no  form 
related  to  them  occurs,  so  far  as  known,  in  the  intervening  territory. 

The  new  species  may  be  characterized  as  follows : 

GEOTHLYPIS  FLAVOVELATUS,  new  species. 
ALTA  MIRA — YELLOW- THROAT. 

Specific  characters. — Similar  to  G.  heldingiy  Ridgway,  of  Lower  Cali- 
fornia, but  much  smaller,  with  the  broad  yellow  band,  bordering  the 
hinder  edge  of  the  black  "  mask,"  more  sharply  defined  and  deeper 
yellow,  and  the  coloration  throughout  more  intense.  More  like  O. 
fnelanapSj  Baird,  in  size,  but  still  smaller,  and  readily  distinguished  by 
the  clear  yellow  instead  of  white  postfrontal  and  postauricular  band. 

Geographic  range. — Eastern  Mexico  (Alta'Mira,  near  Tampico,  State 
of  Tamaulipas). 

Typ€.—^o.  135180,  U.  S.  N.  M. ;  adult  male,  from  Alta  Mira,  near  Tam- 
pico, Tamaulipas,  Mexico,  collected  by  F.  B.  Armstrong,  December  5, 
1894.  A  frontal  band  (about  0.27  of  an  inch  wide),  lores,  orbits,  malar 
region  and  auriculars  black,  forming  a  sharply  defined  "mask;"  behind 
this  a  well-defined  band  (about  0.15-0.18  of  an  inch  wide),  of  clear 

'  Ibis,  April,  1889,  p.  237.  Type  from  Cofre  de  Perote,  State  of  Vera  Cruz. 
« Proc.  U.  S.  Nat.  Mus.,  VI,  p.  398, 1883.  Type  from  Los  Sllbalos,  Nicaragua. 
'Proc.  U.  8.  Nat.  Mus.,  V,  p.  344,  September  5, 1882. 
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canary-yellow,  inclining  to  light  chrome- yellow;  rest  of  upper  parts 
nniforui  olive-green,  browner  anteriorly,  especially  on  occiput.  Under 
parts  intense  yellow,  paler,  more  lemon-yellow  on  belly  and  nnder  tail- 
coverts,  the  sides  and  flanks  yellowish  olive-brown.  Maxilla  black, 
brownish  on  tomium;  mandible  blackish  brown  terminally,  whitish 
basally;  legs  and  feet  rather  dark  horn-color.  Length  (skin),  4.90; 
wing,  2.10;  tail,  2.08;  exposed  calmen,  0.50;  tarsus,  0.83;  middle 
toe,  0.65. 
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EAST  AFRICAN  ODONATA,  COLLECTED  BY  DOCTOR  W.  L. 

ABBOTT. 


By  Philip  P.  Calvert. 


The  Odonata  collected  in  Zanzibar  and  the  Kilimaujaro  region  in 
1889-90  by  Dr.  W.  L.  Abbott  were  sent  by  him  to  the  United  States 
l^ational  Musenm  at  Washington  in  two  lots.  Thanks  to  the  kindness 
of  the  authorities  of  the  Museum,  I  have  had  the  opiwrtunity  of  study- 
ing them,  with  the  results  set  forth  in  the  following  pages.  The  total 
number  of  specimens  is  sixty-four,  representing  thirteen  species.  Of 
these,  four  species  are  here  described  as  new,  viz:  Orthetrum  irun^ 
catumy  O.  abbottij  Aeschna  rileyij  and  Disparoneura  abbotti.  Three 
other  species,  Trithemisfurrugariaj  Rambur,  Oy^hetrum  brachiaUy  Beau- 
vois,  and  Atuix  rutherfordi,  McLachlan,  have  hitherto  been  known 
only  by  brief  descriptions  or  by  but  one  sex;  the  present  opportunity 
has  been  seized  to  render  our  knowledge  of  them  more  complete. 

PANTALA  FLAVESCENS,  Fabricius. 

JAhellula  flave$oens,  Fabricius,  Ent  Syst.  Suppl.,  p.  285,  1798. 

Paniala  flave8cen9,  Hagrn,  Syn.  Neur.  N.  Amer.,  p.  142,  1861;  Stett.  Ent.  Zeit., 

XXVIII,  p.  215, 1867;  Proc.  Boat.  Soc.  Nat.  Hist.,  XVIII,  p.  63, 1875.— Kirby, 

Cat.  Odon.,  p.  1,  1890. 
Lxhellula  viridulay  Bkauvois,  Ins.  Afr.  Amer.,  p.  69,  N6vr.,  pi.  in,  fig.  4, 1805-1821.— 

Rambur,  Nfevropt.,  p.  38, 1842. 
Lihillula  analis  et  ierminalxB,  Burmeister,  Handb.  £ut.,  II,  p.  852,  1839. 
Libellula  Sparahallii,  Curtis,  Guide,  p.  162.— Selys,  Monog.  Lib.  Eur.,  p.  36, 

1840;  Revue  Odon.  Eur.,  p.  322,  1850. 

Locality. — One  female  in  the  National  Museum  collection,  from  Kili- 
manjaro. This  species,  as  is  well  known,  is  distributed  all  over  the 
world,  except  Europe. 

TRAMEA   LIMBATA,   Desjardins. 

Libellula  limbaUif  Dssjardius,  Rapport  Soc.  Maurice,  I  (1832);  Bull.  Soc.  Ent. 

FrsLDce,  IV,  p.  4,  1835. 
Tramea  limbata,  Kirby,  Trans.  Zool.  Soc.  Lond.,  XII,  p.  318,  1889;  Cat.  Odon., 

p.  4,  1890. 
Libellula  mauriciana,  Rambur,  Ndvr.,  p.  34,  1842. 

One  female  in  the  National  Museum  collection,  obtained  at  the  Sey- 
chelles by  Dr.  W.  L.  Abbott,  belongs,  I  believe,  to  this  species.    It  differs 
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from  Rambur's  description  only  in  having  the  posterior  augle  of  the 
lateral  lobes  of  the  labium  luteous,  not  black,  and  the  articulations  of 
the  abdomen  are  blackish,  especially  at  the  sides. 
Additional  details:  Appendages  longer  than  the  last  two,  but  not  as 

long  as  the  last  three,  abdominal  segments. 
Basal  spot  of  hind  wings  deeply  cleft  ex- 
teriorly at  the  basilar  space,  reaching  out- 
ward in  the  subcostal  space  to  the  first 
antecubital;  in  the  median  space  not  as  far 
as  the  triangle  except  by  a  slender  limb 
along  the  postcostal  vein  to  the  posterior 
angle;  no  clear  space  within  the  spot  along 
Pig  1  Pig  2.         the  anal  margin,  but  just  beyond  the  apex 

TRAMEA  LiiiBATA.  Female.         of  the  membranule  is  a  paler  area,  where 

(l)B««^ofr.«ht  h.ndw.nt.   (X)  Ventral  «iir         thC     CCllS,      llkC     thOSC     bclOW     tllC     l)OStCOStal 
fnce  of  limt  two  abdominni  segments.  .  _  •        >  i  >  -w-%  m  • 

vein,  are  clearer  in  the  center.  Front  wings 
with  11-12  antecubitals,  9-10  postcubitals,  triangle  with  one  cross 
vein.  Hind  wings  with  7  antecubitals,  11-12  postcubitals.  Pterostigma 
luteous,  longer  on  front  than  on  hind  wings. 

Measurements. — Length,  46  mm.  Abdomen  (including  appendages), 
31.  Front  wing,  43.  Hind  wing,  41.  Pterostigma,  3  (front),  2  (hind). 
Appendages,  3.6. 

SCHIZONYX   LUCTIFERA,  Selys. 

Zygonyx  t  luctiferay  Sklys,  Ann.  Soo.  Ent.  Belg.,  XII,  p.  96, 1869;  Ann.  Mag.  Nat. 

Hist.  (4),  III,  p.  273, 1869. 
Schizonyx  luctiferay  Karsch,  Berl.Ent.  Zeit.,  XXXIII,  p.  281, 1890.— Selys,  Ann. 

Soc!  Ent.  Belg.,  XXXV,  p.  ccxxvi,  1891. 
Schizopyga  lucHfera,  Kirby,  Cat.  Odon.,  p.  184, 1890. 

Male. — Vertex  truncate,  dark  metallic  blue.  Frons  with  a  median 
groove  superiorly,  dark  metallic  blue,  a  yellow  spot  on  each  side  infe- 
riorly.  Nasus  black  in  the  middle,  yellow  on  each  side.  Ehinarium  and 
lips  black;  occiput  brown. 

Prothorax  blackish;  posterior  lobe  very  small;  its  hind  margin 
entire,  rounded. 

Thorax  dark  metallic  blue;  a  humeral  stripe  and  five  or  six  spots  on 
the  sides,  yellow. 

Feet  blackish;  femora  somewhat  reddish.  Hairs  of  the  feet  ishort, 
14-15  pairs  on  hind  tibise. 

Abdomen  black,  rather  slender,  very  little  swollen  at  the  base,  taper- 
ing gradually  to  apex;  2  and  3  each  with  a  supplementary  carina,  that 
of  3  forming  an  obtuse  angle,  directed  forward,  on  the  dorsum  of  the 
segment;  4  with  a  slight  indication  of  a  supplementary  carina. 

Superior  appendages  not  as  long  as  the  last  two  segments,  black; 
viewed  from  above,  straight,  slightly  thickened  on  the  inner  side  before 
the  apex,  which  is  moderately  acute;  viewed  from  the  side,  each  is 
directed  downward,  thickened  inferiorly  in  the  apical  half  with  3-4 
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deDticles  on  the  basal  side  of  the  thickening,  apex  aoate.  Inferior 
api>eiidage  about  one-eighth  shorter  than  the  saperiors,  dark  brown ; 
Tiewed  from  below,  triangular;  apex  slender,  about  one- tenth  as  wide 
as  base,  moderately  acute,  extreme  tip  upcurved. 

Genitalia  of  2  not  prominent.  Anterior  lamina  rather  tiat,  a  small 
tubercle  and  a  depression  on  each  side;  apex  rounded,  entire.  Hamule 
projecting  farthest,  its  apex  bifid,  so  that  the  anterior  (internal)  branch 
fi>rms  a  distinct,  rounded,  and  somewhat  slender  hook ;  posterior  branch 
not  developed.  Genital  lobe  rather  narrow,  not  projecting  as  far  as 
lamina  or  hamule. 

Wings  hyaline,  reticulation  blackish.  Pterostigma  dark  brown,  trap- 
ezoidal, its  external  side  forming  a  more  acute  angle  with  the  costa 
than  the  internal.  Membranule  pale- brownish.  Sectors  of  the  arculus 
distinctly  stalked;  no  hypertrigonals;  one  median  cross  vein'  placed 
distinctly  nearer  the  base  than  the  first  antecubital;  discoidal  triangles 
free  (with  one  cross  vein  in  the  right  front  wing  of  one  male),  that  of 
the  front  wing  placed  a  short  distance  (1.5  mm.)  beyond  the  ai>ex 
of  that  of  the  hind  wing;  nodal  sector  distinctly  waved  beyond  the 
middle.  Front  wings  with  10-11  antecubitals,  the  last  one  not  contin- 
uous; 9-10  postcubitals;  internal  triangle  of  one 
or  two  cells,  hardly  distinct  from  adjacent  cells; 
two  or  three  x>osttriangalar  cells;  then  two  rows. 
Hind  wings  with  6-7  antecubitals,  11-12  post- 
cubitals,no  internal  triangle,  inner  side  of  discoidal  T\g-^- 

triangle  slightly  nearer  the  base   than  the  pro-       schizonyx  luctifeba, 
longation  of  the  arculus;  two  or  three  rows  of  post-  ^***' 

triangular  ceUs;  sectors  of  the  triangle  united  at  ''"•"TlLTrlr/r"'"'" 
their  origin. 

Measurements. — Length  of  male,  45  mm.  Abdomen  (including  ap- 
pendages), 33.  Front  wing,  38.  Hind  wing,  37.  Distance  of  nodus 
from  base  on  front  wings,  20;  on  hind  wings,  16.  Pterostigma,  2. 
Superior  appendages,  2. 

Locality, — ^Two  males  in  the  liTational  Museum  collection,  obtained  at 
the  Seychelles  by  Dr.  W.  L.  Abbott. 

The  female  is  unknown  to  me. 

The  generic  characters  of  Schizonyx,  as  drawn  up  by  Dr.  Karsch* 
and  Baron  de  Selys,^  are  as  follows:  Eyes  with  a  small  projection 
on  their  hind  margin  as  in  the  Cordulina;  cardinal  cell  triangular 
[=discoidal  triangle];  in  the  front  wings  placed  as  in  the  JAhelln- 
linaj  with  the  acute  angle  directed  backward,  free;  internal  trian- 
gle of  front  wings  two  [or  one]  celled;   two  rows  of  posttrianguhir 


*One  cross  vein  in  the  space  called  "median"  by  Baron  de  Selys  in  the  Moiio^. 
Goniph.,  pi.  22,  but  "  sous-median  "  in  his  paper  in  Vol.  XXXV,  Ann.  8oc.  Ent. 
Belg. 

«Berl.  Ent.  Zeit.,  XXXIII,  p.  281,  1890. 

'Ann.  Soc.  Ent.  Belg.,  XXXV,  p.  ccxxvi,  1891. 
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cells  in  the  front  wings;  anal  angle  of  hind  wings  of  male  roanded,  no 
internal  triangle  on  the  hind  wings;  tooth  on  tarsal  nails  shorter  than 
the  apex  of  the  nail  itself;  nodus  [slightly]  nearer  the  apex  than  the 
base  [of  the  front  wings];  front  wings  with  10  [-11]  antecnbitals, 
the  last  one  not  continuous;  only  one  median  cross  vein  in  all  four 
wings. 

With  these  characters  the  present  specimens  agree,  the  slight  modi- 
fications which  I  have  inclosed  in  brackets  being  of  little  importance. 

In  Dr.  Karsch's  ^^Beitrage  zur  Kenntniss  der  Arten  und  Gattungen 
der  Libellulinen/'^  he  has  placed  the  genera  Schizanyx,  Earsch^and  its 
ally  Zygonyx^  Selys,  in  that  "  Abtheilung"  (of  Brauer's  fourth  group) 
characterized  by  having  the  sectors  of  arculus  separated  at  their  origin 
or  arising  from  a  very  short  stalk.  It  would  appear,  however,  that 
at  that  writing  at  least,  Dr.  Earsch  had  not  seen  any  specimens  of 
Zygonyx  or  Schizonyxj^  nor  did  any  then  published  description  mention 
this  detail  of  venation.  Baron  de  Selys ^  says  of  Zygonyx^  "  secteurs  de 
I'arculus  sondes  a  la  base  en  une  seule  tige,^  and  mentions  no  differ- 
ence in  this  respect  for  Schizanyx.  The  specimens  of  8.  luctifera  above 
described  have  the  sectors  of  the  arculus  as  distinctly  stalked  at  their 
origin  as  in  Orthetrum^  MousrothemiSj  or  other  undoubtedly  long-stalkcMi 
genera.  Schizanyx  would  thus  fall  within  the  group  Scapanea  to 
Untamo  of  Dr.  Karsch's  arrangement.  On  the  other  hand,  the  position 
of  the  discoidal  triangle  of  the  front  wings,  in  being  situated  a  little 
beyond  that  of  the  hind  wings,  as  well  as  the  trapezoidal  form  of  the 
pterostigma,  indicates  some  affinities  with  the  group  of  Tramea,  Hagen. 
Of  the  nine  genera  recognized  by  Mr.  Kirby  and  Dr.  Earsch  as  belong- 
ing to  this  group,  the  tropical  American  Miathyriaj  Eirby,  most 
approaches  Schizanyx^  but  differs  from  the  latter  in  having  no  small 
prominence  on  the  hind  margin  of  the  eyes,  nodal  sector  not  waved 
beyond  the  middle;  front  wings  with  7-9  antecubitals,  5-8  post- 
cubitals;  hind  wings  with  4-5  antecubitals,  6-9  postcubitals,  and  pro- 
portionately wider  at  base  than  in  Schizanyx. 

PALPOPLEURA  VESTITA,  Rambur. 

PalpopUura  vestita,  Rambur,  N6vropt..,  p.  132,  pi.  3,  fig.  2b,  1842.— Brauer,  Verhd. 
k.  k.  zool.-bot.  Gesell.,  Wien,  XVIII,  p.  716,  1868.— Sklys,  Enum.  Odon. 
Madag.  (in  Pollen  <&  Van  Dam's  Recherchea  sur  la  Faune  de  Madag.,  5"** 
part.,  1™  livr.),  p.  20,  1869.— Kirby,  Cat.  Odon.,  p.  9, 1890. 

PalpopUura  confiiaay  Rambur,  Ndvropt.,  p.  133,  pi.  3,  fig.  3c,  1842. 

Lacality, — One  male  in  the  National  Museum  collection,  from  Zanzibar. 

'  Berl.  Ent.  Zeit.,  XXXIII,  1890,  p.  356. 

2  For  Zygonyx,  1  infer  this  from  the  general  tone  of  his  article  in  Berl.  Ent.  Zeit., 
XXXIII,  pp.  280-284,  and  (or  JSchizonyx  are  his  own  words,  "der  mir  onbekaunten 
Schizonyx  luctifera"  (Berl.  Ent.  Zeit.,  XXIII,  p.  282). 

3  Ann.  Soc.  Ent.  Belg.,  XXXV,  1891,  p.  ccxxviii. 
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TRITHEMIS  FERRUGARIA.  Rambur. 

LihMula  fetnmgariat  Rambub,  N^vropt.,  p.  82, 1842. 
TritkewkiM  fermgariay  Kibby,  Cat.  Odon.,  p.  19, 1890. 

Locality. — Seveu  males  and  two  females,  from  Kilimanjaro. 

Male. — Vertex,  irons,  nasus,  and  occiput  reddish  brown.  Tip  of  ver- 
tex slightly  concave  from  side  to  side.  Frons  very  similar  to  that  of 
lAbellula  erythrceaj  BruU^;  deeply  grooved  on  the  median  line,  forming 
a  well-marked  tubercle  on  either  side,  which  is  separated  from  the  ver- 
tex by  a  transverse  groove.  Ehinarium,  labrum,  labium,  and  rear  of 
head  ocher  brown. 
.  Thorax  brown.    Hind  margin  of  prothorax  more  or  less  bilobed. 

Feet  light  brown  or  reddish,  spines  black. 

Abdomen  trigonal,  not  inflated  at  the  base  when  viewed  from  above, 
and  but  little  when  viewed  from  the  side,  gradually  tapering  to  the 
ai)ex;  brown  (probably  red- 
dish in  life),  marked  with 
black  as  follows:  A  line  on 
the  dorsal  carina  of  the  mid- 
dle third  of  3  (and  sometimes 
of  2),  of  the  basal  half  of  4-7  pig.  4.  rig.  5. 

and  of  the  greater  part  of  8;  trithemw  ferbuoaria. 

a    median    dorsal   spot  or  line       (4)  side  view  of  •emuha,  mtle-,  (S)  SideTiewof  la«t  two  abdominal  »*«■ 
.    -  menu  and  valvar  laminH,  female. 

on  the  greater  part  of  9;  a 

line  on  the  middle  of  the  lateral  carinje  of  3-8.  Venter  black.  Some- 
times a  black  spot  on  sides  of  2.  Two  and  three  with  the  usual  median 
transverse  carina  each. 

Genitalia  of  2  a  little  prominent,  very  similar  to  those  of  erythrwa^ 
Brull^.  Anterior  lamina  short,  margin  entire,  straight,  llamule  with 
the  internal  branch  rather  slender,  simple,  curved  inward  and  back- 
ward, ai>ex  acute;  external  branch  longer,  thicker,  somewhat  lamellate, 
directed  backward,  concave  from  side  to  side  anteriorly;  apex  broad, 
moderately  acute,  extreme  tip  being  on  the  postero  external  side  and 
directed  outward.  Genital  h)be  projecting  as  far  ventrally  as  the 
external  hamular  branch,  apex  rounded. 

Superior  appendages  reddish,  a  little  longer  than  9;  straight,  dilated 
on  the  inner  and  lower  sides  before  the  apex,  which  is  acute,  and  bear- 
ing on  the  lower  surface  8-10  black  denticles.  Inferior  appendage 
J— i-o  shorter,  about  half  as  wide  at  its  base  as  it  is  long,  tapering  grad- 
ually to  the  apex,  which  is  slightly  upcurved,  ending  in  tbe  usual  two 
denticles,  which  reach  beyond  the  last  denticle  on  the  superiors. 

Wings  hyaline;  reticulation  reddish  brown  near  the  anterior  margin, 
becoming  blackish  posteriorly.  Pterostigma  light  brown.  Mem- 
branule  gray.  Front  wings  with  a  yellowish  tinge  at  extreme  base. 
Hind  wings  with  a  ferrugineous  basal  spot,  extending  outward  to  the 
arculus  and  from  the  anterior  margin  nearly  to  the  i)osterior.    Sectors 
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of  the  arculas  stalked;  one  cross  vein  in  the  median  space,^  placed 
nearer  the  base  than  the  first  antecubital;  no  hypertrigonals;  nodal 
sector  almost  straight.  Front  wings  with  10-12  antecubitals,  the  last 
one  not  continuous,  6-9  postcubitals;  triangle  with  one  cross  vein; 
internal  triangle  of  three  cells,  three  rows  of  posttriangular  cells. 
Hind  wings  with  8-9  antecubitals^  7-10  postcubitals,  triangle  free,  no 
internal  triangle,  two  rows  of  xKisttriangular  cells,  sectors  of  the  tri- 
angle arising  from  the  same  point.^ 

Female, — Vertex  and  frons  shaped  as  in  male,  luteons.  Occiput  dark 
brown.  Nasus,  rhinarium  and  lips  yellow.  Bear  of  head,  thorax,  feet 
and  abdomen  luteous.  Hind  margin  of  prothorax  slightly  truncate, 
with  a  trace  of  a  median  emargination.  Thorax  paler  on  the  sides. 
Abdomen  with  black  marks  similar  to  those  of  male.  Appendages 
simple,  straight,  luteous,  not  quite  as  long  as  9.  Vulvar  lamina  pro- 
duced a  little  beyond  the  apex  of  10,  its  margin  entire;  apex  rounded. 
Wings  similar  to  those  of  male;  basal  ferrugineous  spot  on  hind  wings 
not  extending  as  far  toward  the  posterior  margin.  Front  wings  with 
10-11  antecubitals,  8-9  postcubitals.  Hind  wings  with  8-9  antecubi- 
tals,  7-9  postcubitals.^ 

Measurements  of  Trithemis  ferrugaria. 


Total  length. 
Abdomen'*... 
Front  wing... 
Hind  wing... 
Pterostigma . 


Male. 

Female. 

mm. 

mm. 

84    -37 

34 

21    -22 

22 

28.5-31 

30-30.5 

26.5-30 

28-28.6 

3-3.5 

3.5 

*  Here,  aa  always,  I  indade  the  appendages. 

Bambur  has  described  only  the  male  of  this  species.  His  description 
is  mainly  comparative,  noting  the  differences  from  T.  erythrcea^  Brull^ 
{T./erruginea,  Vander  Linden)  as  follows: 

A  little  smaller  than  T.  ferruginea,  resembling  it  extremely ;  of  a  lighter  color, 
red,  depending  on  the  age.  Head  having  the  face  and  the  vertex  a  little  less  pro- 
jecting. Posterior  lobe  of  the  prothorax  sensibly  projecting,  slightly  notched  in 
the  middle  (projecting  in  T.  ferruginea).  Abdomen  much  less  broad,  less  depressed, 
trigonal,  narrow  posteriorly,  reddish,  having  small,  black,  long,  and  narrow  spots 


^Variations:  One  male  has  two  such  median  cross  veins  in  left  front  wing  and  in 
both  hind  wings,  and  has  triangle  of  right  hind  wing  with  one  cross  vein.  Another 
male  has  two  median  cross  veins  in  right  hind  wing,  and  the  triangle  of  left  hind 
wing  with  one  cross  vein.  A  third  male  has  two  median  cross  veins  on  left  hind 
wing.  A  fourth  male  has  both  hind  wings  with  two  median  cross  veins.  The 
additional  median  cross  vein  is  always  on  the  outer  (apical)  side  of  the  normal. 

^  Variation :  On  right  hind  wing  of  one  male  the  upper  sector  of  the  -  triangle 
arises  from  the  lower  sector  a  short  distance  from  the  origin  of  the  latter. 

'Variations  in  venation  of  these  two  females:  One  has  right  hind  wing  with  tri- 
angle having  one  cross  vein,  and  both  hind  wings  with  the  sectors  of  the  triangle 
separated  a  short  distance  at  their  origins.  The  other  has  the  left  hind  wing  with 
two  median  cross  veins.  ^ 
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on  the  lateral  and  dorsal  border;  hamnles  haying  the  internal  branch  longer  and 
the  external  shorter;  substylar  piece  [  =  inferior  appendage]  narrower.  Wings 
transparent,  with  the  veins  red  and  the  base  a  little  spotted  with  reddish  yellow ; 
pterostigma  smaller,  ferrugineous ;  ten  to  eleven  veins  in  the  first  costal  space; 
membranule  reddish,  a  little  obscure. 

These  differences  hold  good  for  the  present  specimens.  The  size  of 
T.  erythraea  is:  Total  length,  male,  37-41.5;  female,  33-38;  abdomen, 
male,  23-27.5;  female,  20.6-25.5;  hind  wing,  26-^30.5,  pterostigma,  3.5-4, 
The  fifth  abdomiQal  segment  at  apex  measures  nearly  4  mm.  in  T.  ery- 
thrceuj  2  mm.  in  T.  ferrugaria.  The  internal  hamular  branch  does  not 
appear  to  me  to  be  longer  than  in  T.  erythrcea,  but  the  external  branch 
is  proportionately  shorter.  A  figure  of  the  genitalia  of  a  male  si^eci- 
men  of  T,  ferrugaria  accomi)aiiies  this  paper.  A  similar  figure  for  T. 
erythreea  accompanies  my  report  on  the  Odonata  of  the  United  States 
Eclipse  Expedition  to  the  Congo. 

The  female  of  T.  ferrugaria  may  easily  be  distinguished  from  that  of 
T.  eryihrasa^  as  the  latter  has  the  vulvar  lamina  more  nearly  at  right 
angles  to  the  abdomen  and  reaching  backward  no  farther  than  the 
middle  of  the  ninth  abdominal  segment. 

A  comparison  of  specimens  of  T,  ferrugaria  and  T.  erythreea  with  the 
generic  characters  given  by  Mr.  Kirby*  for  Trithemis  and  Orocothemis^ 
to  which  these  species  are  respectively  referred  by  him,*  shows  the  only 
difference  to  be  that  Trithemis  has  the  ''abdomen  moderately  slender,'^ 
while  Crocothemis  has  the  "abdomen  stout."  I  have  not  been  able  to 
detect  any  other  generic  character  between  these  two  species.  In 
view  of  their  close  relationship,  as  shown  above,  the  claims  of  Crocothe- 
mis to  generic  rank  may  well  be  doubted. 

Genus  ORTHETRUM  (Newman)  Karsch. 

The  three  following  species  agree  with  the  characters  laid  down  for 
Ortheirum  by  Dr.  Karsch,^  viz : 

Last  antecubital  continuous,  hind  wings  with  only  one  cross  vein  in 
the  median  space,  sectors  of  the  arculus  distinctly  stalked,  basal  side 
of  the  cardinal  cell  [i.  e.,  discoidal  triangle]  in  the  hind  wings  in  the 
prolongation  of  the  arculus;  nodal  sector  strongly  waved  beyond  the 
middle;  membranule  large,  vertex  in  the  male  distinctly  bifid,  discoidal 
field  of  the  front  wings  of  three  to  five  rows  of  cells  varying  according 
to  the  size  of  the  species;  sides  of  the  eighth  abdominal  segment  in 
the  female  dilated,  frons  anteriorly  flat,  shieldlike,  marginate;  abdo- 
men thin,  often  very  slender,  often  swollen  at  the  base;  hind  tibise 
with  a  few  (5-8)  widely  separated,  very  strong  spines  on  the  outer, 
under  side. 

•  Dr.  Karsch  adds  that  the  upper  sector  of  the  triangle  in  the  hind 
wings  arises  on  the  outer  side  of  the  triangle  always  distinctly  removed 


>  Trane.  Zool.  Soc.,  liondon,  XII,  pp.  278, 279, 1889. 

BCat.Odon.,pp.l9,21. 

'  Ent.  Nach.,  XVIl.  p.  58.  r^  T 
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from  the  hind  angle.  A  comparison  of  fifty-one  specimens  of  twelve 
species  of  Orthetrum  now  available  shows  this  character  not  to  be  gen- 
eric. Only  nine  specimens,  representing  four  species,  can  be  said  to 
have  the  sectors  of  the  triangle  distinctly  separated  at  their  origin ;  the 
remaining  forty-two  specimens,  representing  nine  species,  have  the  sec- 
tors more  or  less  united.  It  is  only  fair  to  state,  however,  that  among 
these  latter  are  some  specimens  which  pnzzle  me  to  say  whether  the 
sectors  are  to  be  spoken  of  as  united  or  separated.  Moreover,  there 
are  specimens  which  differ  in  this  particular,  in  the  right  and  left  hind 
wings;  and  of  at  least  two  species,  specimens  occur  having  sectors 
united  and  others  with  the  sectors  separated. 

The  terms  "shield  like,  marginate,"  applied  to  the  frons,  refer  to  the 
demarcation  of  the  anterior  face  from  the  sides  by  a  vertical  carina  on 
each  side,  the  two  carina  being  united  at  their  lower  ends  by  a  hori- 
zontal carina  just  above  the  suture,  separating  the  frons  from  the  nasas. 

ORTHETRUM  TRUNCATUM,  new  spccicg. 

Male, — Vertex  dark  brown.  Frons  anteriorly  and  superiorly  dark 
olive  brown,  sides  yellow,  a  black  line  in  front  of  the  eyes.  Epistoma, 
lips,  and  occiput  luteous;  nientum  varying  from  luteous  to  black. 
Nasus  sometimes  of  the  same  color  as  the  frons. 

Prothorax  brownish;  posterior  lobe  as  broad  as  the  median  lobe,  its 
hind  margin  slightly  emarginate  at  the  middle. 

Dorsum  of  thorax  somewhat  luteous,  a  rather  narrow  antehumeral 
black  stripe  reaching  the  anterior  margin  below,  and  almost  the  wing 
bases  above;  summit  of  the  median  carina,- edges  of  antealar  sinuses, 
etc.,  black;  a  longitudinal  dorsal  interalar  whitish  stripe.  Sides  red- 
dish-brown, an  oblique  pale-yellow  stripe  immediately  behind  the  first 
and  second  lateral  sutures,  not  reaching  the  bases  of  the  feet  below, 
clearly  defined  in  their  lower  halves  by  a  narrow  circumscribing  black 
stripe;  upper  halves  not  circumscribed,  ill  defined.  Behind  the  second 
yellow  stripe  the  color  of  the  sides  is  pale  olive.  Pectus  obscure,  lute- 
ous. Latero-ventral  metathoracic  carina  of  same  color  as  sides  in 
younger  males;  black  in  older  ones.  In  older  males  the  colors  of  the 
thorax  are  more  or  less  concealed  by  pruinose. 

Feet  black,  upper  surface  of  first  femora  and  first  and  second  tibiae 
luteous  in  younger  males. 

Abdomen  viewed  from  above  somewhat  dilated  at  the  base;  moder- 
ately narrowed  at  the  base  of  4,  gradually  becoming  slightly  wider  to 
the  apex  of  6;  thence  narrowing  very  slightly  to  the  apex;  viewed 
from  the  side,  noticeably  dilated  at  the  base,  but  not  constricted; 
pruinose  in  all  the  specimens  examined. 

Superior  appendages  black,  not  as  long  as  the  last  two  segments; 
viewed  from  above,  straight,  only  slightly  dilated  before  the  apex, 
which  is  moderately  acute;  viewed  from  the  side,  each  is  directed 
downward,  thickest  at  two-thirds  its  length,  lower  side  with  7-8  den- 
ticles; apex  hardly  upcurved.    Inferior  appendage  two-thirds  as  long. 
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lateous,  edged  with  black,  bioad;  apex  emarginate  when  viewed  from 
below,  ending  in  two  npcurved  denticlea  which  do  not  reach  the  last 
denticle  on  the  superiors. 

Genitalia  of  2  moderately  prominent.  Anterior  lamina  slightly  more 
prominent  than  hamule  or  genital  lobe,  its  apex  slightly  emargiuate  in 
the  middle.  Hamnle  bifid,  branches  widely  divergent;  internal  brauch 
when  viewed  from  the  side  considerably  thicker  than  the  anterior 
lamina,  its  apex  almost  truncate,  somewhat  hooked  on  its  outer  side, 
a  little  less  prominent  than  the  anterior  lamina;  external  branch  much 
shorter,  lying  against  the  ventral  margin  of  2;  apex  rounded.  Genital 
lobe  rather  broad,  about  as  prominent  as,  or  less  so  than,  the  internal 
hamular  branch. 

Wings  hyaline,  somewhat  smoky;  reticulation  black,  costa  luteous 
anteriorly.  Hind  wings  only  with  a  small  yellowish  cloud  alongside 
the  membranule,  never  extending  outward 
farther  than  a  single  cell.  Pterostigma  4-5 
times  as  long  as  wide;  bright  oclier  yellow. 
Membranule  cinereous,  whitish  at  the  base 
and  along  the  alar  side.  Front  wings  with 
11-14  antecubitals,  8-11  postcubitals,  one 
hypertrigonal,  one  median  cross  vein,  triangle  ^^s-  «• 

with  one  cross  vein,  three  rows  of  posttriangu-        orthetbum  tbuncatum. 
lar  cells,  internal  triangle  of  three  cells.    Hind  sxA^-i^^  ..r ..n.ui.a. 

wings  with  9-10  ant4»cubitals,  9-12  postcubitals,  no  hyi>ertrigouals; 
triangle  free,  median  cross  vein  placed  nearer  the  base  than  the  first 
imtecubital;  two  rows  of  posttriangular  cells  increasing,  no  internal 
triangle;  sectors  of  the  triangle  united  at  their  origins.^ 

The  female  is  unknown  to  me. 

Measurements. — Total  length,  40.5-43  mm.  Abdomen,  27-30.  Front 
wing,  30^^.5.  Hind  wing,  29-32.5.  Pterostigma,  3-3.25,  Width  of 
abdomen  at  base,  2.5;  at  base  of  4, 1.5;  at  apex  of  6,  2. 

Locality. — Six  males  in  the  ^N'ational  Museum  collection,  from  Kili- 
manjaro. 

At  first,  I  had  referred  these  si^ecimeus  to  0.  chrysostigma,  Burmeister 
(O.  barbaray  Selys).  Mr.  W.  F.  Kirby  has  kindly  compared  a  tracing  of 
the  accompanying  figure  of  the  genitalia  of  O.  truncatum  with  a  male 
O.  chrysostigma  in  the  British  Museum,  with  the  result  that  the  latter 
has  the  anterior  lamina  very  short  and  slender  (much  less  prominent  than 
the  hamnle  and  less  than  the  genital  lobe);  the  hamule  decidedly 
more  prominent  than  the  genital  lobe,  and  in  general  ''  the  genitalia 
agree  with  M.  Albarda's  ^  description  as  far  as  it  goes."    There  are 

1  Variations  in  reticulation  in  the  front  wings:  One  male  has  no  hypertrigouals  in 
left  wing;  another  has  two  cross  veins  in  the  right  wing;  a  third  hue  the  internal 
triangle  of  two  cells  in  the  h^ft  wing.  In  the  hind  wings^  the  posttriangular  series 
soraetimes  commences  with  thrive  cells. 

«Cf.  Albarda,  Ann.  Soc.  Ent.  Belg.,  XXXI,  p.  19,  1887. 

Proc.  K  M.  95 9  P  ooaI(> 
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also  some  differences  in  color  from  0.  chryaostigmcbj  bat  these  are  of 
comparatively  little  importance. 

It  is  quite  possible  that  the  two  species  of  Orthetrum  described  as 
new  in  this  paper  are  in  reality  identical  with  some  of  the  species 
described  by  Burmeister  or  Eambur.  As,  however,  I  am  unable  to 
•point  out  such  an  identity  from  the  existing  descriptions,  it  seems  bet- 
ter to  describe  and  figure  the  present  material  under  new  names  than 
to  run  the  risk  of  erroneous  identifications.  It  is  hoped  that  the  present 
•descriptions  and  figures  will  sufficiently  characterize  the  species  in 
question,  so  that  those  having  access  to  types  of  previously  described 
Bpecies  may  perceive  the  identity,  if  it  exist.  The  genus  Orthetrum  is 
a  difficult  one,  and  a  revision  of  its  species,  based  on  abundant  material, 
is  greatly  to  be  desired.  I  would  suggest  that  the  most  reliable  specific 
characters  are  to  be  found  in  the  genitalia  of  the  male  and  the  vulvar 
lamina  of  the  female,  on  the  lines  adopted  by  M.  Albarda. 

ORTHETRUM  BRACHIALE,  Beauvois. 

lAhellula  braohiali8,  Beauvois,  Ins.  Afr.  Am^r.,  p.  171,  Nenr.,  pi.  2,  fig.  3,  1805.-~ 
Rambur,  N6vr.,  p.  62, 1842.— Sklys,  Ann.  Soc.  Ent.  Belg.,  XXXI,  p.  21,1887.— 
Gerstackbr,  Mitt.  Natnrh.  Mns.  Hamburg,  IX,  1,  p.  5,  1891. 

Orthetrum  hrachiale,  Kirby,  Cat.  Odon.,  p.  36,  1890. 

Male. — Vertex  dark  brown  or  black.  Frons  roughly  punctate,  vary- 
ing from  light  olive  green  to  dark  brown,  according  to  age;  the  carinas 
margining  the  "shield"  are  yellow  in  younger  individuals;  of  the  same 
color  as  the  frons  in  older  ones.  Nasus  and  rhinarium  light  olive  green 
to  obscure  luteous,  according  to  age.  Labrum  obscure  luteous,  its 
margin  sometimes  black.  Labium  varying  from  luteous,  unspotted,  to 
the  men  turn  black;  lobes  with  a  black  spot  on  the  inner  margin.  Occi- 
put dark  brown  or  black. 

Prothorax  pale  green  with  small  brown  marks  in  younger  males, 
pruinose  in  older;  hind  margin  more  or  less  emarginate  in  the  middle. 

Thorax  (in  dry  specimens  at  least)  light  green  in  young  males;  brown 
and  paler  on  the  sides  in  those  somewhat  older;  median  dorsal  carina 
blackish  at  apex ;  dorsum  of  thorax  somewhat  darker  alongside  of  this 
carina,  and  occasionally  forming  a  complete  stripe  from  the  anterior 
border  to  the  antealar  sinus ;  a  blackish  antehumeral  stripe  not  reaching 
the  anterior  mesothoracic  border  below  nor  the  antealar  sinus  above; 
a  complete  humeral  stripe  in  the  young  males,  giving  off  an  anterior 
branch  halfway  up,  in  older  males  the  humeral  stripe  exists  only  near 
the  feet;  a  short  black  stripe  in  front  of  the  spiracle,  and  on  the  lower 
part  of  the  second  lateral  suture;  latere- ventral  metathoracic  carina 
shining  black.    In  old  males  the  thorax  is  almost  entirely  pruinose. 

Feet  black,  trochanters,  bases  of  femora,  front  femora  inferiorly, 
second  tibisB  superiorly,  often  pale. 

Abdomen,  viewed  from  above,  inflated  at  the  base,  compressed,  nar- 
rowing to  the  base  of  4,  thence  widening  to  6,  thence  tapering  to  ax>ex; 
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10  as  wide  or  wider  than  base  of  4.  In  the  young  males  the  colors  are : 
1  light  olive  green,  dorsum  with  a  dark  brown  spot  each  side;  2  similar, 
doi-sal  spots,  darker  in  front  of  and  widest  at  the  black,  transverse 
median  carina;  3  and  4  light  brown,  dorsum  with  a  darker  stripe  each 
side  reaching  the  apex  but  not  the  base;  5  and  6  blackish,  with  a  light 
brown  BX)oton  each  side  of  dorsum  at  middle;  7-10  black  dorsally;  1-4 
light  brown  ventrally;  4-7  blackish  ventrally,  an  elongate  brown  spot 
on  the  middle,  each  side  of  the  venter;  with  age,  the  abdomen  becomes 
more  and  more  pminose. 

Superior  appendages  about  twice  as  long  as  10,  yellow  in  young, 
darker  and  even  black  in  older  males;  viewed  from  above,  each  append- 
age is  straight,  dilated  on  the  inner  side  before  the  apex,  which  is 
acute;  viewed  from  the  side,  each  is  directed  downward  (but  the  apex 
slightly  upward),  with  8  or  9  denticles  on  the  underside.  Inferior 
appendage  about  a  third  shorter,  luteous;  viewed  from  the  side, 
it  forms  a  dorsally 
concave  curve  from 
base  to  apex,  end- 
ing in  the  usual  two 
denticles,  which  do 
not  reach  as  far  as 
the  last  denticle  of  ^8  7.  Fig.  s. 

...  OBTHBTBUM  BBACHIALB. 

ine        superiors       ^m  ^^ ^  ^.^  ^.^^  ^^^^  ^^^  abdomio«l  •etmeato,  female ;  (8)  Side  view  of  feaitalia,  male. 

only  one  male  do 

they  reach  farther);  viewed  fi*om  below,  the  appendage  is  broad,  trian- 
gular; apex  black,  truncated,  slightly  emarginate. 

Genitalia  of  2  prominent.  Anterior  lamina  much  as  in  0,  hrunnea^ 
with  sides  rounded  to  the  apex,  which  is  truncated  and  (usually)  slightly 
emarginate.  Hamule  with  apex  bifid,  branches  parallel,  of  equal 
length;*  internal  branch  rather  slender,  apex  slightly  hooked  and 
directed  outward;  external  branch  twice  as  thick,  apex  rounded;  geni- 
tal lobe  as  pronounced  as  in  0.  ccerulescens,  broad,  apex  rounded;  the 
internal  hamular  branch  projects  slightly  farther  than  the  anterior 
lamina  or  the  genital  lobe. 

Wings  hyaline,  with  a  slight  smoky  tinge,  especially  near  the  apex. 
Beticulation  dark  brown,  costa  yellowish  anteriorly  as  far  as  the 
pterostigma.  Hind  wings  with  a  small  rufescent  basal  spot  reaching 
from  the  submedian  to  the  apex  of  the  membranule  and  outward  for 
one  or  two  cells.  Pterostigma  dark  brown, four  times  as  longas  broad. 
Membranule  blackish  brown,  whitish  at  extreme  base.  Front  wings 
with  12-16  antecubitals,  8-12  postcubitals,  one  hypertrigonal;  triangle 
with  one  cross  vein,  internal  triangle  of  three  cells,  three  rows  of  post- 
triangular  cells.  Hind  wings  with  9-13  antecubitals,  10-13  postcubitals, 
no  hypertrigonals,  sectors  of  the  triangle  united  or  a  little  separated  at 

'  Owing  to  the  oblique  position  of  the  hamule,  however,  the  internal  branch 
appears  more  prominent  than  the  external. 
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their  origin;'  two  (or  three)  rows  of  posttriangular  cells;  triangle  free, 
no  internal  triangle. 
The  female  differs  from  the  male  as  follows : 
Colors  agree  generally  with  those  of  younger  males. 

Abdomen  a  little  dilated  and  compressed 
at  base,  thence  gradually  tapering  to  the 
apex;  3-G  like  5-6  in  the  male;  lateral 
margins  of  8  dilated  as  much  as  in  O. 
quadrupla.  Say;  10  yellow. 

Vulvar  lamina  not  projecting  beyond  the 
apex  of  8,  its  margin  entire,  but  slightly 
bent  at  the  middle  toward  the  abdomen, 
thus  having  the  appearance  of  being  emar- 
ginate;  this  bent  x>ortion  has  a  very  small  median  carina.  Median 
ventral  carina  of  9  well  developed. 

Appendages  yellow,  more  than  twice  as  long  as  10,  but  hardly  as 
long  as  9;  apices  acute,  slightly  brownish ;  tubercle  between  them  yel- 
lowish, not  quite  half  as  long. 

A  very  young  male  and  female  belong  also  to  this  species;  they  have 
the  greater  part  of  their  bodies  luteous,  as  in  young  imagoes  of  O. 
ccprulescens,  etc. 


Fig.  9.  Fig.  10. 

OBTBCTBUM  BRACHIALS.  Female. 

(9)  Veotnl  vitw  of  apical  owivin  of  vulvar 
lamina;  (10)  Apical  martin  of  vulvar  lamina, 
viewed  from  behind. 


Mwuurements  of  Ortheirum  hrackiale. 


Total  length 
Abdomen  . . . 
Front  wing . 
Hind  wiug.. 
PteroAtigma 


Male. 


Female. 


mm. 

mm. 

41. 5-48. 6 

43-44 

28-33.6 

30 

32  -37 

33-36 

31  -36 

32-35 

3  -3.5 

3-  4 

Locality. — Two  males  and  one  female  in  the  !N^ational  Museum  collec- 
tion, from  Zanzibar  (one  of  these  also  marked  "Taviite,  Jan.,  '89"); 
fourteen  males,  one  female  in  the  National  Museum  C/Ollection,  from 
Kilimanjaro. 

As  indicated,  the  identification  of  this  species  as  O.  hrachiale  is  some- 
what doubtful;  I  have  relied  chiefly  upon  Baron  de  Selys'  brief  com- 
parative description.*  No  detailed  description  of  O.  hrachiale  has 
hitherto  been  published.  Dr.  Ilagen  kindly  examined  one  male  and  the 
female  of  the  specimens  from  Zanzibar,  and  in  September,  1890,  wrote 
to  nie  of  them :  "  It  is,  I  believe,  the  same  species  quoted  by  Burmeister 
(p.  857)  as  L.  nahina  (not  published)  from  the  Comores  Isles,  perhaps 
=L.  harbara?:^  L.  sahina,  Burmeister,  is  not  sabina^  Drury,  and  the 
present  species  is  not  barbara,  Selys  (^chrysostigma^  Burmeister).     Dr. 

'Variations  iu  reticulation:  Two  males  have  no  hypertrigonal  in  the  right 
front  wing;  one  has  two  hypertrigonals  in  the  left  front  wing;  two  have  a  croee 
vein  in  the  discoidal  triangle  of  the  left  hind  wing. 

•Ann.  Soc.  Ent.  Belg.,  XXXI,  p.  21, 1887. 
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Hagen'B  subsequent  illness  has  prevented  me  fh)m  seeking  further  aid 
from  him*  In  my  report  on  the  Odonata  collected  by  the  United  States 
Eclipse  Expedition  to  the  Congo,  I  described  a  species  under  the  name 
of  capensis,  I  am  now  doubtful  whether  it  is  distinct  from  the  present 
species,  but  the  specimen  is  no  longer  before  me.^ 

ORTHETRUM  ABBOTTII,  new  species. 

Wings  hyaline,  reticulation  brownish,  costa  and  some  cross  veins 
near  base,  yellowish  j  an  extremely  small  fulvous  cloud  at  base  of  the 
long  veins;  pterostigma  yellow,  its  veins  black,  surmounting  2-3  cells; 
membranule  whitish,  darker  on  its  free  border.  Front  wings  with 
12-13  antecnbitals,  9-10  postcubitals,  one  hypertrigonal;  median  cross 
vein  more  distant  than  first  antecubital.  Hind  wings  with  10  ante- 
cnbitals, 9-10  postcubitals,  no  hypertrigonals,  median  cross  vein  nearer 
than  the  first  antecubital;  sectors  of  the  triangle  distinctly  separated 
at  their  origins.    Three  rows  of  posttriangular  cells  in  all  four  wings. 

Male, — Vertex  black,  apex  truncated.  Frons,  nasus,  and  rhinarium 
pale  green ;  frons  darker  anteriorly  between  the  two  vertical  carinae 
and  at  the  middle  of  the  upper  surface.  A  black  line  in  front  of  the 
eyefi.    liips  yellow.    Occiput  black,  rear  of  head  yellow. 

Prothorax  pruinose,  its  hind  margin  slightly  bilobed. 

Thorax  pruinose,  median  dorsal  carina  black;  an  oblique  greenish 
yellow  band  on  the  sides  just  behind  the  spiracle  followed  by  a  black 
oblique  band  at  the  second  lateral  suture;  posterior  to  this  latter  band 
the  color  is  light  green;  latero-ventral  metathoracic  carina  greenish. 

Abdomen  rather  slender ;  viewed  from  above,  base  moderately  inflated, 
becoming  narrower  to  the  base  of  3,  thence  widening  to  6,  thence  nar- 
rowing to  apex;  black,  pruinose,  some  pale  spots  on  the  sides  of  1,  2, 
and  base  of  3. 

Superior  appendages  not  as  long  as  the  last  two  segments,  black, 
slender,  straight,  denticulated  below,  apices  moderately  acute.  Inferior 
appendage  one-fourth  shorter,  obscure  luteous,  edged  with  black,  rather 
broad,  its  apex  broad  (one  third  of  length),  rounded  when  viewed  from 
below,  ending  in  two  denticles  directed  upward,  not  reaching  as  far 
as  the  last  denticle  of  the  lower  side  of  the  superiors. 

Genitalia  of  2  prominent.  Anterior  lamina  more  prominent  than 
any  other  piece,  swollen  anteriorly  when  viewed  in  profile,  the  swollen 
portion  covered  with  minute  denticles;   apex  distinctly  emargiuate 


'  One  male  of  the  lot  of  hrachiale  from  Kilimanjaro  has  the  foHowiDg  imperfections 
in  Btracttire:  The  left  hamttle  Is  normal,  but  the  right  hnmttle  Is  entirely  wanting, 
apparently  not  having  developed.  The  anterior  lamina  is  apparently  represented 
only  by  a  tubercle,  better  developed  on  the  right  side,  and  not  projecting  as  far  as 
the  level  of  the  point  of  bifurcation  of  the  left  hamule.  The  left  superior  appendage 
is  normal,  but  the  right  one  is  nearly  a  third  shorter,  although  with  the  same  acute 
apex  as  these  appendages  normally  have,  and  bears  no  inferior  denticlcA.  The  left 
lateral  margin  of  8  is  dilated  afl  in  the  female,  and  there  is  a  rudiment  of  a  sknNar 
dilatation  on  the  right  side.    In  all  other  particulars  this  male  seems  to  be  normal. 
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from  side  to  side.    Hamale  with  its  apex  bifid;  internal  branch  rather 
slender,  «apex  blunt,  external  branch  shorter,  twice  as  broad,  apex  tran- 
cated.    Genital  lobe  not  as  prominent  as  the  internal  hamalar  branch* 
Feet  black,  femora  yellow  superiorly. 

Female. — Face  and  lips  lateous,  a  black  line 
in  front  of  the  eyes.  Vertex  and  occiput  dark 
brown.    Bear  of  the  head  luteous. 

Thorax  luteous ;  summit  of  the  median  dorsal 
carina,  a  short  line  at  the  summit  of  the  first 
and  second  lateral  sutures,  rim  of  the  spiracle 
and  margins  of  antealar  sinus,  black. 
Abdomen  of  almost  equal  width  throughout, 
luteous,  carinsB  and  anterior  sutures  black;  a  lateral  marginal  black 
stripe  on  4-7;  dorsum  of  8  black  with  a  luteous  stripe  each  side,  except 
at  apex;  dorsum  of  9  black;  dorsum  of  10  black  with  two  small  apical 
luteous  spots.  Lateral  margins  of  8  somewhat  dilated  (about  as  much 
as  in  O.  hrunnea). 

Appendages  straight,  simple,  black,  a  little  longer  than  10;  tubercle 
between  them  luteous. 

Vulvar  lamina  simple,  margin  straight,  entire,  not  projecting  farther 
than  the  apex  of  8. 

Feet:  Femora  superiorly  luteous,  inferiorly  black;  tibiae  superiorly 
bright  yellow,  inferiorly  black;  tarsi  black. 


rig.u. 

OBTHBTRUM  ABBOTTII,  Male. 
Side  view  of  geDitalik. 


MeofuremenU  of  Ortheirum  ahhoiiii. 


Total  length 

Abdomen 

Front  wing 

Hind  wing , 

Superior  appendages. 

Appendages 

Pteroatigma 


Male. 


mm. 
36 
25 
28.5 
28 
1.5 


3.&-4 


Female. 


35.5 
24 
29 
28 


.0 
8.5 


Locality. — One  male  and  one  female  in  the  National  Museum  collec- 
tion, from  Kilimanjaro. 


ORTHETRUM  WRIQHTII,  Selys. 

lAhellula  lorightii,  Selts,  Ann.  Soc.  Ent.  Belg.,  XII,  p.  96;  Ann.  Mag.  Nat.  Hiat. 

(4),  III,  p.  272,  1869. 
Ortheirum  ivrightii,  Kirby,  Cat.  Odon.,  p.  182,  1890. 
Libellula  desjardinsii,  Selys,  in  Pollen  &  Van  Dam,  Fanne  Madag.,  Ins.,  p.  22, 

1869;  Rev.  Mag.  ZooL,  1872,  p.  182. 

Male. — Face  pale  olive  or  luteous.  Frons  blue  black  anteriorly  and 
on  the  sides,  which  is  continuous,  with  a  black  stripe  in  front  of  the 
eyes  and  vertex,  the  black  thus  inclosing  a  pale  olive  spot  on  the  upper 
surface  of  the  frons,  and  also  a  small  yellow  spot  on  the  sides  inferiorly; 
below  the  horizontal  carina  luteous.    Labrum  luteous,  free  margins 
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ed^ed  witli  black,  and  traversed  by  a  median  black  stripe.  Labium  : 
Mentam  and  inner  margin  of  lobes  black,  remainder  of  lobes  yellowish. 
Vertex  and  occiput  black.    Rear  of  eyes  luteous,  with  two  black  spots. 

Anterior  and  middle  lobes  of  prothorax  black,  their  anterior  margius 
yellowish.  Posterior  lobe  obscure  yellowish,  barely  notched  in  the 
middle  of  the  hind  margin. 

Thorax  yellowish  brown,  with  black  stripes  as  follows:  A  broad 
median  dorsal  reachiug  theantealar  sinuses,  an  antehumeral  not  reach- 
ing the  sinus;  a  broader  humeral;  an  oblique  lateral,  in  which  the  spi- 
racle lies,  and  which  is  closely  connected  with  a  similar  parallel  stripe 
in  front  of  itself;  a  stripe  on  the  second  lateral  suture,  and  an  incom- 
plete oblique  stripe  behind  the  suture;  these  stripes  are  more  or  leas 
confluent  below;  the  median  dorsal  and  antehumeral  are  connected 
inferiorly  by  a  transverse  anterior  mesothoracic  stripe.  Latero-ventral 
metathoracic  carina  black.  Interalar  pieces  mostly  yellowish.  Pectus 
obscure  luteous. 

Feet  black,  coxsb  marked  with  luteous,  first  femora  luteous  inferiorly. 
Hind  tibiae  with  7  outer,  10-11  inner  spines. 

Abdomen  shaped  as  in  0.  brachiale^  Beauvois;  black,  marked  with  yel- 
lowish or  reddish  brown,  as  follows:  1  with  a  small  dorsal  and  a  small 
lateral  spot;  2  with  a  larger  dorsal  and  two 
lateral  spots;  3  with  two  pairs  of  dorsal  spots, 
one  pair  smaller  and  in  front  of  the  middle  trans- 
verse (supplementary)  carina,  the  other  larger 
and  behind  the  carina,  and  a  lateral  spot;  4-6 
with  a  dorsal  sx)ot  on  each  side  of  longitudinal  Fi^.12. 

carina,  near  the  middle  of  the  segments;  on  5   obthbtbum  wbightii,  Hide. 
and  6  each  spot  is  almost  divided  longitudinally   side  Y,ew  or  ieniui,«of  .«ond  «b. 
'into  two;  3-8  with  a  ventral  spot  on  each  side. 

Superior  appendages  yellowish,  not  as  long  as  the  last  two  segments; 
of  the  shape  described  for  0.  truncatum;  inferior  denticles  very  small. 
Inferior  appendage  yellowish,  similar  to  that  of  0.  truncatum. 

Genitalia  of  2  rather  prominent,  black.  Anterior  lamina  longer  than 
any  other  piece,  its  apex  rounded,  barely  notched ;  viewed  from  the  side 
it  Is  quite  slender.  Hamule  with  apex  bifid,  branches  approximately 
of  equal  length  when  viewed  laterally;  internal  (anterior)  branch  slen- 
der, with  a  very  acute  apex  directed  outward;  external  branch  much 
broader,  somewhat  lamellar,  apex  broad,  truncate,  angles  rounded. 
Genital  lobe  rather  broad,  rounded,  projecting  equally  with  the  inter- 
nal hamular  branch. 

Wings  hyaline,  only  the  faintest  tinge  of  yellow  at  extreme  base  of 
posteriors.  Pterostigma  dark  bro^n.  Membranule  cinereous,  slightly 
whitish  at  base.  Reticulation  black.  Front  wings  with  12-13  ante- 
cubitals,  9  postcubitals,  one  hypertrigonal;  discoidal  triangle  of  two 
cells;  internal  triangle  ot  three  cells;  three  rows  of  posttriangular 
cells;  one  median  cross  vein.  Hind  wings  with  10  antecubitals,  10-11 
postcubitals,  no.hypertrigonals,  one  median  cross  vein  (2  in  left  wing), 
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triangle  free,  two  posttriangular  rows;  inner  side  of  triangle  lying 
slightly  beyond  the  arculas  (a  distance  equal  to  that  i)art  of  the  area- 
lus  from  its  lower  end  to  the  origin  of  its  sectors)  5  sectors  of  the  tri- 
angle united  at  their  origin. 

The  female  differs  from  the  maie  as  follows: 

Lower  half  of  median  dorsal  carina  yellowish.  Yellow  of  thorax 
brighter.  Abdomen  shaped  much  as  in  the  female  of  0.  braehiale;  2 
with  a  small  dorsal  yellow  spot  in  front  of  the  spot  corresponding  to 
that  described  for  the  male;  7  with  a  small  lateral  spot;  10  with  a  small 
dorsal  spot.  Sides  of  8  dilated.  Appendages  a  little  longer  than  10, 
yellow,  straight,  apex  acute.  Vulvar  lamina  not  prolonged  beyond 
apex  of  8;  margin  entire,  not  bent  in  the  manner  described  for  O. 
hrcichiale.  Front  wings  with  13-14  antecubitals,  8-9  postcubitals. 
Hind  wings  with  10-11  antecubitals,  10  postcubitals,  one  median  cross 
vein,  inner  side  of  triangle  in  prolongation  of  arculus;  sectors  of  tri- 
angle separated  (right  wing)  or  united  (left  wing)  at  their  origins. 

Measurements  of  Orthetrum  wrightii. 


Mal6.      Femala 


Total  length 

Abdomen  (inol.  app.) . 

Front  wing 

Hind  wing 

Pterostignia 

Supeiior  appendagen . 
Appendages 


mm. 

mm. 

41 

40 

28 

28 

30 

30 

29 

29 

3 

3 

1,76 

Locality. — One  male  and  one  female  in  the  !National  Museum  collec- 
tion, from  the  Seychelles,  collected  by  Dr.  W.  L.  Abbott 


ONYCHOGOMPHUS   COONATUS,  Rambur. 

Gompkus  cogndtus,  Rambur,  Xevr.,  p.  167,  1842. 

Onychogomphus  cognatus,  Selys,  BnU.  Acad.  Roy.  Brnx.,  XXI,  Pt.  11,  p.  38  (Syn. 

Gomph.,  p.  19),  1854;  Monog.  Oomph.,  p.  56, 1858.— Karsch,  Ent.  Nach.,  XYI, 

p.  377,  1890. 
Lindenia  cognatay  Kirby,  Cat.  Odon.,  p.  59,  1890. 

Two  males  in  tlie  National  Museum  collection,  from  Kilimanjak-Oy 
belong  to  this  species,  but  differ  from  the  description  of  the  male  given 
by  Baron  de  Selys ^  as  follows: 

The  dark  marks  of  the  face  and  lips  are  brown.  In  one  male  the 
^Marge  raie  transverse  en  avant,  au  sommet  du  front"  is  wanting. 

There  are  no  spines  on  the  occiput. 

There  is  a  group  of  6-8  black  denticles  on  each  side  of  the  upper 
surface  of  the  frons. 

The  thoracic  stripes  are  brown,*  the  median  dorsal  bands  are  not 
broad  and  do  not  join  the  antehumeral  bands;  there  is  a  stripe  on  the 
second  lateral  suture,  and  a  stripe  from  the  spiracle  to  between  the 


'  Monog.  Gomph.,  p.  57. 
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second  and  third  ooxae;  the  humeral  atrlpe  is  narrow  and  not  well 
defined. 

The  coloring  of  abdominal  segmentft  2-7  \^  more  like  that  of  the 
female  of  the  Stockholm  collection  than  of  the  male. 

Stripes  on  the  feet  brown,  rather  ill  defined. 

Antecnbitals  11-12  on  firont  wings,  8-9  on  hind  wings,  6-8  postcu- 
bitals  on  all  wings.  First  and  fifth  antecubitals  thicker  on  all  wings. 
No  sabcostal  cross  vein  (of  Karsch).  Three  cells  After  the  triangles, 
then  two  rows. 

MeasuremenUf.^TotAl  length,  43  mm.  Abdomen,  33.  Front  wing, 
26-27.    Hind  wing,  25-26.    Pterostigma,  3.5.    Superior  appendages,  3. 

One  male  has  lost  the  last  four  abdominal  segments. 

In  spite  of  the  dififerences  described  above,  I  believe  these  specimens 
to  belong  to  O.  eognaius  (Rambur)  Selys,  because  the  ai)pendage8,  the 
size  of  the  body,  and  the  pterostigma  agree  with  the  description 
thereof.  The  most  serioas  difierences  are  the  absence  of  the  occipital 
spines  and  the  presence  of  the  frontal  denticles. 

ANAX   RUTHERPOkDI*  McL4ichlan. 

Anaxrutkerfordi,  McLachlan,  Ent.  Mo.  Mag.,  XX,  p.  128, 1883.— Kirbt,  Cat.  Odon., 
p.  85, 1890. 

Female. — Frons,  nasus,  and  rhinarium  pale  greenish  yellow;  no  spot 
on  the  frons.  Labrum  and  labium  a  little  more  obscure.  Free  margin 
of  the  labrum  slightly  edged  with  blackish.  Mandibles  exteriorly  pale 
yellow,. their  tips  black.  Vertex  blackish,  its  tip  light  brown,  forming 
a  crescent,  concave  anteriorly,  when  viewed  from  above.  Occiput  and 
rear  of  the  head  brownish  yellow;  hind  margin  of  the  occiput  concave. 

Colors  of  the* thorax  changed;  perhaps  greenish  on  the  side,  darker 
on  dorsum. 

Abdomen  stout,  base  inflated,  thence  tapering  gradually  to  7,  apex  a 
little  wider.  A  supplementary  lateral  carina  on  6-10,  but  faintly 
marked  on  6  and  10.  Between  the  two  lateral  carina'  of  each  side  of  6-9 
are  some  blackish  marks.  A  cluster  of  fine  black  denticles  on  the 
median  apical  dorsum  of  2;  ventral  apex  of  10  with  numerous  slightly 
larger  black  denticles.  General  color  of  the  abdomen  reddish  brown 
in  the  dried  specimen ;  a  basal  black  spot  on  1 ;  an  apical  black  spot 
on  2-8,  interrupted  and  divided  into  two  spots  by  the  dorsal  carina  on 
5-7;  a  median  dorsal  black  spot  on  9;  10  paler  than  the  preceding 
segments,  apparently  unspotted. 

Appendages  leaflike,  reddish  brown,  a  little  longer  than  the  last  two 
segments,  apices  moderately  acute. 

Femora  reddish,  tibiae  and  tarsi  black. 

Wings  hyaline,  smoky  along  the  posterior  margin.  Reticulation 
reddish  brown  about  as  far  as  the  nodus,  then  becoming  dark  brown  or 
black;  the  costa  remains  a  light  brown,  however,  for  nearly  its  entire 
length.    A  yellow  cloud  at  the  base  of  all  the  wi»g«  betr^ecn  the  costa 
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and  the  postcostal,  not  reaching  as  far  as  the  first  antecubital.  Ptero- 
stigma  dark  reddish  brown,  surmounting  3-4  cells,  its  internal  vein 
prolonged  to  the  principal  sector.  Membranule  with  basal  half  white, 
apical  half  cinereous.  Front  wings  with  21  antecubitals,  the  1st  and 
7th  thicker  than  the  others;  11  R,  10  L  postcubitals,  4  hypertrigouals; 
triangles  of  6  cells,  2  cells  being  on  the  inner  side;  internal  triangle 
present,  with  one  cross  vein;  three  other  median  cross  veins,  all  nearer 
the  base  than  the  arculus;  subnodal  sector  with  six  inferior  branchlets 
(including  the  inferior  terminal  fork);  arculus  joining  the  median  nerve 
at  the  second  antecubital.  Hind  wings  with  15  B,  14  L  antecubitals, 
1st  and  7th  thicker;  12  E,  14  L  postcubitals,  4  R,  3  L  hypertrigouals, 
triangle  of  6  R,  5  L  cells  (but  with  a  rudiment  of  the  vein  forming  the 
6th)  as  in  front  wings;  internal  triangle  present,  with  one  cross  vein; 
two  other  median  cross  veins,  nearer  than  the  arculus;  subnodal  sector 
and  arculus  as  above;  no  anal  triangle. 

Measurements, — Length,  79  mm.  Abdomen,  69.  Front  wing,  60. 
Hind  wing,  59.  Appendages,  5,5,  Pterostigma,  5.5.  Breadth  of 
head,  10.5 

Locality, — One  female  in  the  National  Museum  collection,  from  Kili- 
manjaro. 

The  female  of  this  species  has  not  hitherto  been  described.  Mr. 
McLachlan's  types  were  two  males  from  Sierra  Leone.  The  female 
above  described  seems  to  belong  to  the  same  species.  The  two  males 
are  stated  to  agree  in  size  with  A.  speratus^  Hagen,'  whose  measure- 
ments are:  Length,  72  mm.;  abdomen,  51 ;  wings,  56;  pterostigma,  5.5; 
appendages,  7;  alar  expanse,  116;  width  of  head,  10.5.  The  present 
female  is  somewhat  larger,  but  a  greater  range  of  size  is  known  for 
other  species  of  Anax  (longipesj  Junius^  etc.).  That  A,  rutherfordi 
should  be  found  at  a  locality  so  distant  from  Sierra  Leone  as  Kiliman- 
jaro is  in  accordance  with  the  strong  powers  of  flight  possessed  by  the 
species  of  Anax  and  with  what  we  know  of  the  distribution  of  other 
African  species  of  this  genus.  Mr.  McLachlan*  records  A,  goliathj 
Selys,  from  Abyssinia  and  from  Jellah  Caffee,  in  West  Africa.  The 
types  of  Selys  came  from  Madagascar.  Hemianax  ephippigerusj  Bur- 
meister,  occurs  in  the  Congo  and  Senegal  countries,  Morocco,  Algeria,* 
Egypt,  Western  Asia,  Turkestan,  Arabia,  the  Himalayas,  in  Moldavia, 
and  occasionally  elsewhere  in  Europe.  ^ 

^SCHNA  RILEYI,  new  species. 

Female. — Frons,  nasus,  rhinarium,  and  lips  brown.  Frons  darker 
above,  with  a  yellow  half  ring  inclosing  a  nearly  round  dark-brown 
spot  which  reaches  to  the  vertex ;  a  yellow  line  in  front  of  the  eyes 
becomes  confluent  with  this  half  ring,  which  latter  is  slightly  inter- 


^  Verhd.  zool.-bot.  Gesell.  Wien,  1867,  p.  46. 

«Ent.  Mo.  Mag.,  XXI,  p.  131. 

'Selys,  Ann.  Soc.  Ent.  Belg.,  XXXI,  p.  37,  1887. 
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rapted  aDteriorly,  so  that  the  inclosed  roand  spot  becomes  confluent 
with  the  brown  of  the  frons  at  this  point.  Vertex  dark  brown,  with  a 
erescentlike  yellow  tip  5  concave  anteriorly.  Occiput  triangular,  yel- 
low above  and  behind,  its  lateral  angles  and  the  rear  of  the  head  black. 

Thorax  brown,  dorsum  with  a  short  autehumeral  yellow  line  from 
the  anterior  mesothoracic  border  halfway  up  to  the  antealar  sinus;  a 
very  narrow  yellow  humeral  line,  slightly  wider  at  the  sinus.  Sides 
with  two  broad  oblique  yellow  bands,  margined  with  shining  black, 
one  beginning  under  each  pair  of  wings,  but  not  attaining  the  bases  of 
the  feet.     Antealar  sinuses  and  some  spots  on  interalar  space  yellow. 

Feet:  BsAses  and  femora  reddish  brown,  apices  of  femora,  tibiae,  and 
tarsi  black.  Spines  of  the  hind  tibiie  on  the  inner  and  outer  sides 
equal  in  number  and  length. 

Abdomen  distorted  in  this  specimen,  but  apparently  inflated  at  the 
base,  thence  gradually  tapering  to  the  apex;  brown  in  the  dried  con- 
dition and  marked  with  yellow  as  follows:  A  trans- 
verjie  stripe  margined  with  black  on  ea<5h  side,  near  the 
middle  of  the  dorsum  of  2,  but  not  meeting  on  the  me- 
dian carina;  3-7  with  a  median  dorsal  triangular  spot 
a  little  in  front  of  the  middle  of  the  segment;  2  and  3 
at  base  and  6-9  with  a  lateral  spot;  no  supplementary        jeschna  rileti. 
lati»ral  carinas;  10  denticulated  ventrally.  '«>"  ••«"*  *"<«.  ''•««•<» 

Appendages  brown,  leaf-like,  a  little  longer  than  the 
last  two  segments;  rather  narrow,  with  a  slight  dorsal  longitudinal 
carina ;  apices  rounded. 

Wings  hyaline,  reticulation  dark  brown,  costa  yellowish  anteriorly 
to  some  distance  beyond  the  nodus.  Pterostigma  yellow-brown,  sur- 
mounting 3-3  J  cells;  internal  vein  prolonged  to  principal  sector,  Mem- 
branule  white,  apical  third  grayish.  Subnodal  sector  with  three  infe- 
rior branchlets  (including  the  terminal  one).  Upper  sector  of  the 
arculns  arising  perceptibly  above  the  middle  of  the  arculus,  which 
latter  meets  the  median  vein  at  the  level  of  the  third  costal  anteoubi- 
tal  on  the  front  wings.  Two  hypertrigonals  (three  on  left  hind  wing). 
Triangle  of  four  cells,  two  on  the  inner  side.  Internal  triangle  pres- 
ent, with  one  cross  vein;  four  other  median  cross  veins  on  the  front 
wings,  three  other  on  the  hind  wings,  all  nearer  the  base  than  the 
arculns.  Front  wings  with  17  R  16  L  antecubitals,  first  and  seventh 
thicker;  12  R 11  L  postcubitals,  five  posttriangular  cells,  then  two  rows 
increasing.  Hind  wings  with  10  antecubitals,  first  and  sixth  thicker; 
13  R  12  L  postcubitals;  four  posttriangular  cells,  then  three  rows 
increasing. 

Locality. — One  female  in  the  National  Museum  collection,  from  Kili- 
manjaro.   The  male  is  unknown  to  me. 

The  coloration  of  the  superior  surface  of  the  frons  (Fig,  13)  is  char- 
acteristic of  this  species.  I  have  named  it  after  the  late  Dr.  C.  V.  Riley, 
United  States  Entomologist,  to  whom  I  am  indebted  for  the  opportunity 
of  studying  several  collections  of  Odonata. 
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PHAON  IRIDIP£NNIS,  ButttieUter. 

Calopieryx  iridipennia,  Burmeister,  Handb.  Ent.  n,  p.  827, 1839. — Walker,  List 
Neur.  Ins.  Brit.  Mus.,  p.  609,  1853. 
Euphcsa  iridipenniSf  Kambur,  N^vr.,  p.  232, 1842. 
Phaon  iridipenniSf  Sblys,  Syn.  Calopt.,  p.  24,  1853;  46  Add.,  p. 
13, 1879;  Monog.  Calopt.,  p.  70,  pi.  3,  figs.  3, 4  (wings),  1854; 
Enum.  Odon.  Madag.,  p.  24, 1869.— Kirdy,  Cat.  Odon.,  p. 
Fi^i.  101,  1890. 

PHAoi^  iRiDiPSN        One  male  in  the  Kational  Museum  collection,  from 
Ni8,maie.        Zanzibar,  belonging  to  the  typical  form,  P.  iridipennis^ 
'^T::;;;!:""    having  a  pterostlgma. 

DISPARONEURA  ABBOTTI,  new  species. 

Male, — Black  with  the  following  markings: 

A  yellow  band  running  across  the  front  of  the  heail  from  eye  to  eye, 
just  above  the  epistoma. 

Labium  and  palps  yellow,  except  the  tips  of  the  palps  which  are 
black. 

Anterior,  posterior,  and  lateral  margins,  a  small  double  spot  on  the 
middle  of  the  prothorax,  and  sometimes  one  on  each  side,  yellow. 

Thorax  with  a  narrow  antehumeral  stripe,  not  attaining  the  antealar 
sinus,  a  broad  oblique  band  in  which  lies  the  spiracle;  all  the  side  iws- 
terior  to  the  black  stripe  which  lies  upon  the  whole  length  of  the  second 
lateral  suture,  and  the  pectus,  greenish. 

Coxae,  trochanters,  and  femora  mainly  yellowish,  the  black  upon  the 
latter  reduced  to  a  superior  stripe,  which,  however,  occupies  nearly  the 
entire  second  and  third  femora  at  their  apices,  and  nearly  all  the  first 
femora. 

Abdomen :  A  narrow  longitudinal  median  dorsal  stripe  on  2,  reaching 
from  the  base  to  a  little  more  than  half  its  length;  a  narrow  basal  ring 
on  3-6  interrupted  on  the  median  line;  apical  dorsum  of  9  with  a  tri- 
angular  spot  whose  truncated  apex,  directed  forward,  is  distant  from 
the  base  of  the  segment  by  about  one-fourth  the  segmental  length; 
dorsum  of  10;  inferior  lateral  margins  of  1-8,  confluent  with  the  basal 
rings  on  3-0,  ail  yellow. 

Superior  appendages  yellow,  of  the  length  of  the  last  segment,  taper- 
ing slightly  from  base  to  apex, which  latter  is  slightly  thickened  interno- 
inferiorly;  each  appendage  apparently  bears  an  intero-inferior  basal 
tooth.  Inferior  appendages  a  little  longer  and  darker  than  the  superi- 
ors, moderately  slender  and  curved  somewhat  toward  each  other  in 
their  apical  halves. 

Wings  hyaline,  yellowish.  Pterostigma  black, rhomboidal,  surmount- 
ing one  cell.  Median  sector  arising  from  the  vein  of  the  nodus,  the 
subnodal  a  short  distance  after.  Lower  sector  of  the  triangle  aris- 
ing from  the  posterior  margin  of  the  wing  about  as  far  behind  the 
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postcostal  cross  vein  as  the  latter  is  long,  and  ending  near  the  middle 
of  the  cross  vein  one  cM  afiw  the  vein  which  terminates  the  quadri- 
lateral and  the  space  under  it.'  Sixteen  postcubitals  on  the  front 
wingSy  thirteen  on  the  hind  wings.  Superior  sector  of  the  triangle 
ending  on*  the  posterior  margin  at  about  the  sixth  cell  after  tlie 
quadrilateral. 

if<?a«tfre»i6»te.-^ Total  length,  47  mm.  Abdomen,  41.  Front  wing, 
26.     Hind  wing,  25.    Superior  appendages,  0.6.     Pterostigma,  1. 

Locality, — Two  males  in  the  National  Museum  collection,  from  Kili- 
manjaro; the  last  seven  abdominal  segments  of  one  of  them  are  want- 
ing.   The  female  is  unknown  to  me. 

In  his  ^^Bevision  du  Synopsis  des  Agriouines,"^  Barou  de  Selys 
arranges  the  species  of  Disparoneura  in  two  divisions,  of  which  the 
first  is  characterized  by  the  "median  sector  arising  from  the  rein 
of  the  noduSj  the  subnodal  a  little  after.  The  rudiment  of  the  lower 
sector  of  the  triangle  parting  from  the  posterior  border  a  little  more 
remote  than  the  basal  postcostal  nervule  and  ending  at  the  middle  of  the 
vein  which  terminates  the  space  under  the  quadrilateral."  The  second 
division  has  the  "subnodal  sector  arising  from  the  vein  of  the  nodus, 
the  median  3  a  little  in  front  of  this  vein."  The  first  division  embraces 
but  one  species,  I>.  subnodalis^  Selys;  the  second,  twenty- two  (includ- 
ing P.  delia^  Karsch,  1891). 

D.  abbotti  belongs  to  the  first  division,  whose  characters  must  be 
modified  as  follows: 

Median  sector  arising  from  the  vein  of  the  nodus,  the  subnodal  a 
little  after.  Lower  sector  of  the  triangle  arising  from  the  hind  margin 
of  the  wing  farther  from  the  base  than  the  basal  postcostal  cross 
vein. 

a.  Lower  sector  of  the  triangle  euding  at  the  middle  of  the  veiu  which  terminates 

the  space  under  the  quadrilateral D.  auhnodalis,  Selys. 

b.  Lower  sector  of  the  triangle  ending  near  the  middle  of  the  vein  one  cell  after  that 

which  terminates' the  space  under  the  quadrilateral. .  ./>.  ahbottiy  new  species. 

i>.  subnodalis  is  also  described  as  having  a  blue  band  on  each  side  of 
the  head  between  the  epistoma  and  the  eye  (apparently  not  uninter- 
rupted from  eye  to  eye  as  in  abbotti)^  and  on  each  side  of  the  thorax 
two  small  pale  juxtahumeral  si)ots  placed  one  above  the  other  (wanting 
in  D.  abbotti). 

DISPARONEURA  MUTATA,  Selys  (?). 

Diaparoneura  muiaia,  Sblys,  Rev.  Syn.  Agr.,  p.  164,  1886.— Kirby,  Cat.  Odon., 
p.  133,  1890. 

Locality, — One  male  in  the  National  Museum  collection,  "Taviire, 
Zanzibar,  January,  1889." 


I  In  the  left  front  wing  of  one  male,  the  lower  sector  of  the  triangle  ends  at  the 
yein  Avhich  terminates  the  space  under  the  quadrilateral. 
sMem.  Coot.  Acad.  R.  Belg.,  XXXVIII,  4, 1886,  p.  162. 
»The  original  has  '*  sous-uodar'  instead  of  "median"— an  evident  misprint. 
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I  woold  have  no  hesitation  in  referring  this  male  to  D.  mutata^  Selys, 
were  it  not  that  his  description  of  the  appendages 
as  seen  in  profile  (^^de  profil  on  les  voit  dilates 
en  dessous  en  uue  dent  m^diane  triangalaire'')  does 
not  mention  the  two  teeth  shown  in  my  figure 
^   ^g  (Fig.  15).    The  question  arises:  Can  the  appendages 

D18PABOWBURA  Mu-    ^f  tho   typo   bo    partly   retracted    within   the    last 
TATA(?).i[*ie.       segment  so  as  to  hide  the  more  basal  of  the  two 

iid0  tww  oraMominal  ap-       fxkpf "h  f 

AGRION   INSULARE,  Selys  (?). 

Agrvmimularef  Selts,  Rev.  Mag.  ZooL,  p.  179, 1872;  BuU.  Acad.  Belg.  (2),  XLI, 

p.  1288, 1876. 
Ccmagrion  tn««Zare,  Kirbt,  Gat.  Odon.,  p.  150, 1890. 

One  male  in  the  !N^ational  Museum  collection,  from  the  Seychelles, 
collected  by  Dr.  W.  L.  Abbott,  may  belong  to  this  species.  The  last 
three  abdominal  segments  are  wanting.  It  difiers  from  the  description 
of  Baron  de  Selys'  as  follows: 

Pterostigma  covers  one  and  a  half  cells  on  front  wings,  two  cells  on 
hind  wings;  14-15  postcubitals.  No  black  marks  on  labrum.  A  small 
linear  yellow  spot  each  side  of  vertex.  Postocular  spots  represented 
by  a  metallic  green  patch.  All  but  the  head  (and  wings!)  of  the  type 
(male)  are  wanting. 

Dorsum  of  prothorax  and  thorax  metallic  green.  Prothorax  with 
hind  margin  rounded,  entire.  Sides  of  thorax  pale  blue  ( f ),  a  metallic 
green  band  on  the  first  lateral  suture,  a  black  one  on  the  second  lateral 
suture;  both  complete. 

Feet  luteous,  with  a  superior  black  line. 

Dorsum  of  first  three  abdominal  segments  metallic  green,  of  4-7 
black ;  sides  and  below,  light  blae ;  a  basal  blue  ring  on  3-7,  interrupted 
dorsally. 

Measurements. — Length  of  head,  thorax,  and  first  7  abdominal  seg- 
ments, 38  mm.    Front  wing,  24.     Hind  wing,  23.    Pterostigma,  1.6. 

PSEUDAGRION    PR^TEXTATUM,  Selys. 

Pseudagrion  prcptextatum,  Selys,  Bull.  Acad.  Belg.   (2),  XLIII,  p.  494,  1876. — 
KiRBY,  Cat.  Odon.,  p.  153,  1890. 

Thirteen  males  and  six  females  in  the  National  Mnseum  collection, 
from  Kilimanjaro,  belong  apparently  to  this  species.  Only  one  male  lias 
the  abdomen  complete,  and  its  appendages  are  in  such  bad  condition  as 
to  afford  no  help  in  identification.  The  colors  of  these  specimens  agree 
with  the  description.  The  younger  males  have  the  sides  of  the  thorax 
pale  green,  a  short  black  stripe  at  the  base  of  the  front  wings,  no  black 
marks  on  the  pectus,  the  abdomen  with  a  greenish  metallic  or  bluish 
metallic  luster. 


I  Bull.  Acad.  Belg.  (2),  XLI,  p.  1288, 1876. 
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UOTES  ON  THE  ODONATA  FROM  EAST  AFRICA,  COLLECTED 
BY  THE  CHANLER  EXPEDITION. 


By  Philip  P.  Calvert. 


Thb  National  MaAeam,  throagh  Dr.  Riley,  has  sent  to  me  for  study 
and  identification  the  Odonata  collected  by  Mr.  W.  A.  C hauler's  expe- 
dition to  East  Africa  in  1892-93.  All  of  the  specimens  mentioned 
below,  19  in  ii amber,  are  from  the  Tana  River.  They  represent  seven 
species,  all  well  known  to  occur  in  Africa.  Bibliographical  references, 
in  addition  to  those  here  cited,  may  be  found  in  Mr.  Kirby's  Catalogue 
of  the  Odonata  (London,  1890). 

UROTHEMIS   EDWARDSII,  Selys. 

Lihellula  edwardsH,  Selys,  Explor.  Alger.  Zool.,  Ill,  p.  124,  N^^vr.,  pi.  2,  figs.  5,  5a, 

(1849). 
Uroihemis  edwardsiiy  Sblys,  C.  R.  Ent.  Belg.,  XXI,  p.  Ixv  (1878). —Calvert, 

Proc.  U.  S.  Nat.  Mua.,  XVI,  1893,  p.  585,  fig.  11. 

One  male  (abdomen,  26  mm.;  hind  wing, 34.5)  agrees  witli  my  figure 
(of  the  genitalia)  above  cited.  The  coloriug  of  the  hind  wings  differs 
but  slightly  from  that  described  for  the  tliree  males  from  Congo  in 
the  same  i)aper  \  viz,  that  the  blackish-brown  basal  streaks  in  the  sub- 
costal and  half  of  the  costal  space  reaches  to  the  first  an  tecubital.  This 
descdptiou  quoted  speaks  of  the  basal  spot  on  the  Iiii)d  wings  as  ^'  not 
reaching  the  aual  border;''  "hind"  should  be  substituted  for  "anaU' 

A  second  male  (abdomen, 24.5  mm.;  hind  wing,  34)  agrees  with  the 
fourth  male  from  Congo,  described  in  the  same  paper  by  myself.  I  still 
think  it  possible  that  Libellula  sanguineaj  Ilambur  (not  Burmeister), 
may  be  the  younger  male  of  the  same  species  as  edicardsii. 

A  female  (head,  thorax,  and  flrstrfour  abdominal  segments=21  mm. 
long,  hind  wing  32.5),  last  six  abdominal  segments  wanting;  apparently 
belongs  to  the  same  species  as  the  last-mentioned  male;  in  general  it 
agrees  with  Eambur's  description  of  his  signata^  but  siguata  is  there 
stated  to  have  a  wing  expanse  of  8  cm.  and  to  be  5  cm.  long. 


'  Calvert,  Proc.  U.  8.  Nat.  Mas.,  XVI,  1893,  p.  585. 
Prooeedings  of  the  United  States  National  MoBenm,  Vol.  XVIII— No.  1047. 
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TRITHEMIS   RUBRINERVIS,  Selys. 

Libellula  ruhrinervUf  Belts,  Rev.  Zool.,  1841,  p.  244;  Ezplor.  Alger.  ZooL,  III,  p. 

120,  N^vr.,  pi.  I,  fig.  5  (1849). 
TrithemiB  rubrinerviSt  Calvert,  Proc.  U.  8.  Nat.  Mu8.,  XVI,  1893,  p.  585,  figs.  8, 9. 

Two  males,  one  female.  No  black  on  the  labium.  Abdomen:  male 
23-25,  female  21;  hind  wing:  male  28-30.5,  female  29. 

CROCOTHEMI8    ERYTHRAA,  BruH^. 

LibelUla  erythrcBa,  BrullI^.,  Exped.  de  Mor^e,  III  (1),  p.  102,  p].  32,  fig.  4  (1832). 
Crocothemis  erythrcsa,  Calvert,  Proc.  U.  8.  Nat,  Mue.,  XVI,  1893,  p.  585,  fig.  10. 

Two  females,  abdomen  24.5,  hind  wing  31.5;  sectors  of  the  triangle 
of  the  hind  wings  separated  at  their  origins.  It  closely  resembles 
Trithemis  ferrugariUy  Bambar,  of  the  same  country,  but  differs  in  the 
stouter  abdomen,  and  in  the  vulvar  lamina  being  more  nearly  erect 
and  not  reaching  as  far  as  the  apex  of  the  tenth  abdominal  segment. 
It  must  be  mentioned,  however,  that  the  vulvar  lamina  in  these  two 
females  is  relatively  longer  than  in  European  specimens  of  C.  erythrcsa,^ 

CACERGATES   UNIFASCIATA,  Olivier  (teste  Selys). 

Cacergaies  unifaseiatay  Calvert,  Proo.  U.  8.  Nat.  Mus.,  XVI,  1893,  p.  585,  figs. 
6,7. 

Two  males,  six  females;  no  trace  of  the  dark-brown  band  on  the 
wings  of  the  females.  Abdomen:  male  18,  female  16.5-18;  hind  wing: 
male  25.5,  female  24-25. 

DIPLACQDES   LEFEBVREI,  Rambur. 

Libellula  lefebvrd,  L,  parvula^  L,  flavistyla,  Raatbur,  Ndvr.,  p.  112,  116,  117, 1842. 

Libellula  flavistyla,  Selys,  Ezplor.  Alger.  Zool.,  Ill,  p.  124,  N6vr.,  pi.  i,  fig.  7, 

1849. 

One  male,  last  four  abdominal  segments  wanting.     Genitalia  not 

prominent.    Anterior  lamina  almost  flat,  projecting  less  than  any  other 

part ;  margin  entire.   ■  Hamule  small,  its  apical  fourth  bifid,  inner  branch 

slender,  slightly  curved  but  not  hooked,  apex  acute;  outer  branch 


»Dr.  Karech  writes  (Berlin.  Ent.  Zeit.,  XXXVIII,  p,  23,  footnote,  1893),  ''Calvert 
recently  erects  (Trans.  Am.  Ent.  Soo.,XIX,  1892,  p.  162)  a  Trithemis  eryihrosa  Brull^; 
this  is  an  untenable  mode  of  designation,  since  Brauer  described  a  tine. Trithemis 
from  the  Island  of  Mauritius,  very  different  from  Libellula  erythrwa,  Brull6,  as  TVt- 
themis  erythr(faj  which  indeed  is  vainly  to  be  sought  for  in  Kirby's  Synonymic  Cat- 
alogue of  Neuroptera  Odonata,  London,  1890."  The  reply  to  this  criticism  is  that 
the  erythraa  from  Mauritius  described  by  Brauer  (Verh.  k.  k.  zool. -bo t.  Gesell. 
Wien,  XVII,  p.  814,  1867),  is  a  7>amea  and  not  a  Trithemis,  and  i«  to  be  found  in 
Kirby's  Catalogue,  p.  4.  Cue  may  surmise  that  Dr.  Karsch  has  merely  copied  the 
error  of  de  Borre's  **  Repertoire  Alphabeti(iue,"etc.  (Mem.  Roy.  Soc.  Sci.  Liege  (2;, 
XVI,  No.  4,  1889),  where,  on  p.  IS,  C.  rryihr(ray  Brauer,  with  the  reference  to  the 
Verh.  k.  k.  zool.-bot.  (jesell.,  etc.,  just  given,  is  incorrectly  referred  to  Trithemie 
instead  of  Tramea.  Dr.  Brauer,  in  his  **  Verzeichniss  der  Neuropteren  "  of  1868  does 
not  mention  his  own  erythrcea. 
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▼ider,  apex  obBqndy  tmncatecL  Genital  lobe  projecting  fiirthest^ 
wider  just  before  the  apex  than  at  the  base;  apex  regularly  and  symmet- 
rically roanded. 

ORTHSTRUM  BRACHIALB,  Beamrois. 

LSkeOmU  IrmddmUj  Bkautoib,  Ins.  Afr.  Amer.,  p.  171,  Nott.,  pL  2,  fig.  3»  1805.^ 
Skltb,  Ann.  Soc.  Ent.  Belg.,XXXI,  p.  21,  1887.— Rambur,  N6TT.,  p.  G2, 
1842.— Gkrstacksb,  Miii.  Nstorh.  Hns.  Hamb.,  IX,  1,  p.  5, 1891. 

Ortkeirmm  WmdiimU,  Calvkbt,  Tnms.  Am.  Ent.  Soo.,  XIX,  p.  162, 1892. 

One  female,  abdomen  31,  hind  wing  33.  The  yulvar  lamina  differs 
from  my  description  quoted  above,  in  that  its  apical  margin  is  not  ^^bent 
toward  the  abdomen  in  the  middle,"  bat  I  do  not  believe  that  this  indi- 
cates anything  more  than  a  difference  in  the  manner  of  drying. 

ORTHETRUM   TRINACRIA,  Selys. 

lAbeUuia  trimaeria,  Seltb,  Bey.  ZooL,  1841,  p.2a;  RoT.d'Odon.  Eur.,  p.  4, 1860; 
Ann.  Soc.  Ent.  Belg.,  XXXI,  p.  19,  1887.~McLachlan,  Jonr.  Linn.  Soo. 
Lend.,  ZooL,  XVI,  p.  178, 1882. 

One  female,  abdomen  39,  hind  wing  37,  pterostigma  4.5.  From  De 
Selys' description  ^  it  differs  only  in  the  following  minor  i)oints:  The 
yellow  of  the  rear  of  the  eyes  is  not  spotted  with  black;  the  only  dis- 
tingnishable  markings  on  the  lateoas  thorax  are  a  very  slender  brown 
antehomeral  strii>e  and  an  obscure  dark  line  on  the  apper  part  of  the 
humeral  suture.  It  agrees  with  the  distinctive  specific  characters,  viz, 
the  abdomen  distinctly  compressed  and  vesiculose  at  base,  and  the 
absence  of  yellow  at  the  base  of  the  hind  wings,  and  it  i)osse8ses  1(^11 
antecubitals  on  the  firont  wings. 

»  Rov^  d*Odon.  Eur.,  p.  4, 1850. 
Proc.  K  M.  95 10 
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OS  THE   PEOPEE  NAME  OF  THE  GUNNELS  OE  BUTTBE- 

FISHES. 


By  Theodore  Gill,  LL,  D. 


The  fishes  known  by  the  book  name  of  gunnels,  and  more  gener- 
ally  designated  by  fishermen  and  shoremen  as  batter-fishes,  have  been 
mostly  accredited  with  the  Latin  names  MurcenoideSy  Centronotus  and 
Qunnell%is.  The  object  of  the  present  communication  is  to  show  that 
not  one  of  these  names  is  eligible,  and  that  all  have  to  be  superseded 
by  a  still  older  name,  Pholig, 

L 

In  1758,  Ophidian  was  considered  by  LinnsBus^'as  a  genus  of  JuffUr 
laresj  and  diagnosed  as  follows: 

131.  Ophidion.  Caput  nudiasoulam.  Menibr,  Jfranch.  pattila  radia  V.  Corpus 
ensifonne.  Pinna  doraalis  anique  nnita  cauds.  PinnsB  ventrales  radiis  dnobos: 
exteriore  spinoso. 

barbatam.  1.  =  Ophidiom  barbatum. 

imberbe.  2.  =  Pholis  ganneUas. 

macrophthalmam.  3.  =  Cepola  macrophthalma. 

The  description  was  evidently  based  on  the  gunnel. 
In  1766  Ophidium  was  placed  by  LinnaeTus^  as  a  genus  in  the  order 
ApodeSj  and  redefined  as  follows: 

148.  Ophidium.     Caput  nadioBcalam.    Denies  mazilliB,  palato,  faucibns.    Memhr* 
branch.  radiiB  VII,  patnla.     Carpus  ensiforme. 
barbatam.    1. 
imberbe.       2. 

The  description  is  more  applicable  to  Ophidium  than  to  the  gunnel, 
if  we  take  cognizance  of  the  fact  that  Liunaeus  considered  the  chin 
appendages  as  barbels  ('^cirris  quatuor")  and  not  anomalous  ventrals. 
Inasmuch  as  (1)  the  barbatum  was  the  first  species  of  the  genus  in  both 
cases,  (2)  the  ancient  name  referred  to  it,  (3)  Linnaeus  himself  consid- 
ered it  as  the  type  of  the  genus,  notwithstanding  his  diagnosis,  and 
(4)  the  name  Ophidium  has  been  used  universally  for  it,  it  seems  best 
to  retain  the  name  with  the  usual  acceptation. 

>  Systema  NatareB,  ed.  x,  I,  p.  259. 
'Systema  XaturiBy  ed.  xii,  I,  p.  431. 

Piooeedingsof  theXJnited  States  National  Mai)eum,  Vol.  XVIIl^Ko.  1048. 
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We  are  thus  simply  following  out  the  principle  of  subordinating  the 
description  to  usage  and  restriction  by  elimination  to  a  natural  genus. 
As  this  usage  will  not  entail  change  it  will  doubtless  be  generally 
acceptable.  Ophidion  and  Ophidium  can  not  be  used  for  different 
genera,  the  latter  being  simply  an  improved  form  of  the  earlier  name. 
Some  if  not  most  of  the  American  zoologists  will  probably  prefer  the 
earlier  form,  Ophidian.^  I  am,  however,  disposed  under  the  circum- 
stances to  accept  the  later  name,  Ophidium? 

II. 

In  1763  Gronovius,  in  his  '^  Zoophylacium,'^  established  a  new  genns 
called  Pliolis  (p.  78)  for  the  Blennius  gunnellm^  and  this  was  the  only 
species  mentioned,  though  he  evidently  had  others  in  mind.^  The 
most  distinct  generic  characters  were  the  extent  and  structure  of  the 
dorsal  fiu.^ 

The  genus  of  Gronovius,  in  the  opinions  of  many,  at  least,  is  inad- 
missible, as  that  author  had  not  yet  become  a  binomialist.  The  single 
species  of  PholiSj  for  example,  was  named  ^<  Pholis  maculis  annulatis 
ad  pinnam  dorsalera;  pinnis  ventralibus  obsoletis."  Nevertheless  a 
few  would  admit  his  genera.  In  the  special  case  under  consideration^ 
fortunately,  there  need  be  no  conflict,  as  the  genus  Pholis  was  soon 
reenforced  by  a  binomialist. 

Scopoli,  in  1777,*  introduced  the  genus  under  his  "Gens  in,  Ano 
medio,''  and  "Divisio  ii,  Thoracici,''  in  the  following  terms: 

**  288.  Pholis  Gronov.  Dorsum  infra  medium  pinnatnm.  Pinnae  ventrales  nnllse, 
harumqiie  loco  ramenta  pectoralia.    Hisce  notis,  nt  &  ani  eitn  differt  a  Blennio. 

The  genus  was  thus  reenforced,  and  the  type  is  of  course  the  only 
species  mentioned  by  Gronovius — Pholis  gunnellus=Blennius  gunnellus^ 
Linnseus, 

It  is  not  evident  what  Gronovius  and  Scopoli  meant  by  the  statement 
that  the  dorsal  commenced  at  the  middle  of  the  length  (<^  adorso  medio ''), 
as  the  figure  published  by  Gronovius  correctly  represents  the  dorsal 
commencing  near  the  nape.  There  can,  nevertheless,  be  no  doubt  that 
Pholis  WB,^  based  on  the  common  gunnel,  and  that  being  the  first  name 
(after  Ophidion)  it  should  be  adopted  for  the  genus. 

Subsequent  names  do  not  require  much  consideration. 

'The  Ophidion  imberbe  is  conspecifio  with  the  Blennius  gunnellus  described  by 
LinnasuB  on  a  previons  page  (p.  257)  of  the  same  volume.  The  ventrals  of  B.  guwMllus 
had  the  same  formula  as  those  of  0.  imberbe  {**  V.  2")* 

^The  O.  maorophthalma  of  the  tenth  edition  was  transferred  to  the  new  genns 
Cepola  and  named  C.  rubescens  in  the  twelfth  (p.  445).  The  proper  name  of  that 
species,  therefore,  is  Cepola  macrophihalma, 

^Pinned  V.  vel.  vii.  .  .  .  Vmtralea  in  quibnsdam  nnllae,  nisi  Ramenta  obtusa  in 
pectore  sub  pectoralibns  pro  pinnis  habentur,  in  aliis  vero  sunt  distinctissimae. 
Gronovius  in  diagnose  generis,  p.  78. 

*Dor8alis  unica,  a  dorso  medio  usque  ad  caudam  extensa,  &,  ossioulis  parum 
aculeatis  snffulta. 

•Int.  Hist.  Nat.,  p.  456, 1777.  Digitized  by  GoOglc 
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ni. 

In  1800  Lac^p^de,  failing  to  recognize  the  identity  of  Blennitis 
murcenoides  with  B.  gunnellusj  isolated  the  former  as  represeDtative  of 
a  distinct  genns,  Murasnaides^  while  he  retained  the  latter  in  the  genns 
BlenniuB. 

IV. 

In  1601  Bloch  and  Schneider  established  the  genus  CenironoiuSj  with 
the  following  diagnosis:  <^ Corpus  gracile,  pinna  dorsi  longitudiualis, 
tota  acnleata." 

V. 

In  1815  Eafinesque  proposed  Dactyleptus  as  a  substitute  for  Murw- 
naidesj  because  he  did  not  like  the  latter. 

VI. 

In  1817  Cuvier  renamed  the  same  genus  "i6«  GonnelleSj^^  and  later 
the  latinized  form  Ounnellus  was  introduced  by  Fleming. 

VII. 

In  1839  Swainson  substituted  for  Ounnellus  the  new  name  (>phiBomuSj 
because  it  was  not -derived  from  the  Greek  or  Latin.  ^ 

VIII. 

The  fiirther  history  is  summarized  in  the  following  synonymy: 

Genus  PHOLIS. 

<OpAid«ofi9  LiKN^Us,  Systoma  NatursB,  ed.  x,  I,  p.  259, 1758. 

<^PkoU9y  Gronow,  Zoopbylacium,  p.  78,  1763.    (Not  Iriiromial.) 

<C^Ophid\um,  LiNNiEUS,  Systema  Natnrser,  ed.  xir/I,  p;*4^1,  1766. 

<PAoZm,  Scopoli,  Int.  Hist.  Nat.,  p.  456, 1777. 

<^Mur€Bn<nde$y  LAC^ptoE,  Hist.  Nat.  des  Poissons,  II,  p.  324,  1800. 

'^Centronotus,  Bloch,    Sy sterna    Ichthyologi»,  ed.    Schneider,   p.    165, 1801. 

(Not  Cenirimoiu9,  Lac^p^de,  1802.) 
<^Daciyleptu8,  Rafinesqub,  Anal.  Nat.,  p.  82,  1815. 
=  Le8  Oannellet  {Murcewj^es,  Lac^pbde,  Cenirtmoiut,  Schneidbk)  Cuvier>  R^gne 

Anim.  [Ire  ^.]>  H,  p.  252,  1817;  2e  ^1.,  II,  p.  239,  1829,  etc.;  ^d.  illus., 

Poiss.,  p.  174. 
<^Mur€enoides,  Cloquet,  Diet.  So.  Nat.,  XIX,  p.  202, 1821. 
<C^Gunnellu9,  Fleming,  Hist.  Brit.  An.,  p.  207,  1828. 

'<^Gunnellu8,  Cuvier  «&  Valenciennes,  Hist.  Nat.  des  Poiss.,  XI,  p  418, 1836. 
<^Gunnellu8,  KrOyer,  Naturhistorisk  Tijdskrift,  I,  p.  376,  1837. 
<C^0phi8<mu9,  Swainson,  Nat.  Hist.  Fishes,  etc.,  II,  pp.  183,  277,  1839. 
^Gunnellus,  Girard,  Expl.  and  Surv.  for  R.  R.  Route  to  Pacific  Oc,  X,  Fishes, 

p.  116,  1858. 
<^Centronotu8,  GOmrftER,  Cat.  Fishes  Brit.  Mus.,  Ill,  p.  285,  1861. 
JBlenniua,  sp.,  Lursxva,  etc. 

» Opki8amu8=i''Gunnellus  Auct.  *  Nomina  generica  quie  ex  Grteca  vel  Latina  lingua 
radicem  non  habent,  rejicienda  sunt.'    lUigeTf  Prod.  ^^"•"""^^5ij^®^\3i;jQ»£^^^' 
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IX. 

The  substitution  of  the  name  Fholis  entails  a  change  of  name  for  the 
including  family,  viz : 

Family  PHOLIDIDJE. 

Family  Syn&nymt. 

=XiphidUmHdoB,  Gill,  Canadian  Kataralist  (2),  II,  pp.  247,  253. 
=iXiphidioniida,  Gill,  Arrangement  Families  Fishes,  p.  4,  1872. 
<^Gunneni,  Fitzinger,  Sitzangsber.  k.  Akad.  der  Wissensch.    (Wien),  LXVII, 

1.  Abth.,  p.  41,  1873. 
<^Centrohlennioidei,  Blebker,  Versl.  Med.  k.  Akad.  Wet.  Amsterdam  (2),  YIII, 

p.  368,  1874. 
=  Pholidid€B,  Gill,  Mem.  Nat.  Acad.  Sci.,  VI,  p.  136, 1892. 
GoHo'ide8f  part,  Cuvier  et  Valenciennes. 
BlenniidcB,  part,  Gt^NTHER  et  al. 

Subfamily  Synonyms. 

^Manactylia,  Rafinesque,  Analyse  de  la  Nature,  p.  82, 1816. 
<iGunnelliforme8,  Bleeker,  Enum.  Sp.  Pisciiim  Archipel.  Indico,  p.  xxv,  1859.' 
=  OphisominaBf  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  II,  p.  183,  1839. 
ssCentronotincB,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  p.  146  (1859). 
<Gunnellini,  Bleeker,  Versl.  Med.  k.  Akad.  Wet.  (2),  VIII,  p.  368, 1874. 


Under  the  name  CentronotuSy  the  third  given  after  Ophidian,  Dr. 
GUnther,  in  1861,  included  nine  recognized  and  seven  doubtful  species, 
which  belong  to  different  genera,  viz: 

recognized  species. 

1.  C,  gunellu8 Pholis  gunnelluB, 

2.  C,fasoiatu9 Pholis  fasciatus, 

3.  C.nebulosu* iPkoli»nebulo,H». 

i  Pholt8  ornatuB, 

4.  C.  apuB JBternopieryx  apua, 

5.  C.  gunelHformia Aaternopieryx  gunnellif<frmis, 

6.  C  dolichogaster Pholia  dolichogaaier. 

7.  C.  aleotrolophus Anoplarchua  alectrolophw, 

8.  C.  crista  galli Jnoplarchus  airopufpureus. 

9.  C.  ro$eu8 Gunnellopt  roaeus. 

doubtful  species. 

1.  Ophidium  muoronatum  M Pholis  gunnellus, 

2.  Blenniua  icenia  P Pholia  tcenia. 

3.  Blennius  ruherrimuaP Fholis  ruherrimua. 

4.  Blenniua  polyactocephalua Chirolophua  polyactocephalus. 

5.  Gunellus  crassispina  S Pholis  crassispina. 

6.  Gunellus  maxsrooephalus  G Pkolis  gunnellus, 

7.  Clinusaffinis Stiohcsv*  afinis. 


Digitized  by  LjOOQ IC 


uw.  PB0CEEDIN03  OF  THE  NATIONAL  MUSEUM.  J  151 

XI. 

Under  the  name  of  Oymnelis  imberbis^  Dr.  Otinther^  combined  the 
following  references,  most  of  which  relate  to  the  PhoUa  gunnellus: 

OYMNELIS   IMBBRBI8. 
QymneliB  imberhU,  Kaup,  Ap.  FishM,  p.  166;  Tarreli,  Brit.  Fishes,  ed.  BiGB- 
ABDSON,  I^  p.  79;  GCnthsr,  Cat.,  IV,  p.  325. 

PHOLIS  QUNNBLLUS. 
Opkidium  imherhe,  LiNNJBns;  MoiVTAons,  Wem.  Mem.,  I,  96.— Tubton,  Brit. 
Fanna,  p.  88.— Flbmino,  Brit.  An.,  p.  201.— jBHTJia^  Man.,  p.  481.— Yab- 
RBLL,  Brit.  Fishes,  ed.  2,  II,  p.  412. 

CARAPUS  ACU8. 

OpkUUum  imberb&,  LAOtPtoE,  part    (Radial  fonunla  and  oaadal  fin  of  PkoU$ 
gunneUtu,) 

ANQUILLA  ANQUILLA. 
Beardless  OphidiMm,  FsmiANT,  Brit.  ZooL,  UI,  898,  App.,  tab.  98. 

The  conglomerate  nominal  species  retaiQed  by  Dr.  Ofhither  under 
the  name  Oymnelis  imberbis  had  obtained  a  place  in  British  zoology 
since  the  early  part  of  the  century,  and  until  I  demonstrated  in  my 
article  ^^On  the  affinities  of  several  doubtful  British  fishes,''  pub- 
lished in  1864,'  that  it  was  simply  the  embodiment  of  blunders  of  one 
kind  or  another. 

I  Cat.  Fish.  Brit  Mas.,  IV,  p.  325. 

<Pn>c.  Aoad.  Nat  Set.  Phila.,  1864,  pp.  199-208. 
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THE  DIFFEBElirriAL  OHARAOTBBS  OF  THE  SYNGNATHID 
AND  HIPPOOAMPID  FISHES. 


By  Theodobe  GiLl,  LL.  D. 


Thb  TYPiGAii  LophobranchB  have  been  distribated  among  two  fami- 
lies  by  several  authors,  but  by  most  have  been  combined  in  one.  The 
reasons  generally  given  for  the  separation  have  not  been  very  satis- 
fiBMStoryi  and  I  now  propose  to  indicate  those  which  have  influenced  me. 


The  first  to  recognize  the  &mily  difference  between  the  groups  in 
qnestiony  and  to  give  appropriate  names  to  them,  was  Pro£  Giovanni 
D.  Nardo. 

In  1842  (1844)^  Professor  Nardo  divided  the  Lophobranchs  into  two 
fiunilieSi  SyngnathidsB  and  Hippocampidse,  in  the  following  terms: 

Fam.  1.  Sjfngnathlda  Nabdo.  AnnaU  protovertebraleB  constitauntar  Bcatis  sqna^ 
moBo-eomeis,  medio  angnlosiB,  Bymmetrioe  Btriatia,  contigiiiB^  BubimbricatiB,  corio 
sopeipoBitlB,  adhiBientisBlmiB.  Oasa  nasalia  et  palatina  usqae  ad  apicem  rostii  pro- 
tracta,  et  maziUse  Buperiori  coivjuncta.  Epidermis  crassa,  stipata,  continua,  adhad- 
teDBf  Bcutomm  Btrias  exhibens.    AppendiceB  catane»  null». 

Subfamilia  1.  Syngnathini  Nardo.  Ventrales  nvllm ;  ob  teiminale ;  aperlnra  bran- 
chiamm  ad  nacbam. 

8ub£Eunilia  2.  Scifphini  Nardo.^    CorpnB  pinna  nnioa  seu  doiBali  inBtmctnm  est. 

Fam.  2.  HiffpocampidcB  Nardo.  Annuti  protoTertebrales  conBtitnuntnr  osBiculia 
qnadrangnlaribiiBj  angalis  porrectis,  centre  in  taberoulom  saUentiboB,  diBtantes,  et 
sibi  invicem  per  aDgnlos  tantum  seriatim  et  Bymmetrice  co^jnnctiB,  oorio  intrin- 
secns  obBitis.  OBBa  nasalia  et  palatina  ad  medium  tantum  rostri  protracta,  et  maxillra 
snperiori  contigna.  EpidermiB  continuay  adhsBrentissima,  glabra.  Appendices 
•atansB  multte,  etc. 

Subfamilia  1.  Hippooampini  Nardo.  Ventrales  et  caudales  uuUsb;  ob  terminale; 
apertura  brancbiamm  ad  nucbam  ec. 

8nbfamilia2.  Pegtuini  Nardo.  Ventrales  filiformes;  osinfemm  ad  basin  rostri; 
spertura  brancbiamm  ante  pinnas  pectorales,  etc. 

Sub£eunilia  3.  Solenostomini  Nardo.  Ventrales  grandee,  pectoralibuB  cox^junctsB; 
06  terminale;  apertura  brancbiamm  ad  jugulum  eo. 

^Considerazione  sopre  alcune  nuoTC  famiglie  de*  Syngnathi  e  de'  Pleotognatbi,  6 
sni  caratteri  anatomici  cbe  le  distinguono.    <Atti  Sciens.  Ital.,  1843,  pp.  244, 245. 

^Syngnathini,  Bonaparte,  Catal.  Metod.  Pesei  Europe!,  pp.  9, 89, 1846,  is  appar? 
ently  coequal  witb  Scffphini  of  Nardo. 
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In  1846  Prince  Bonaparte  (of  Ganino)  adopted  this  classification,  bat 
changed  the  name  from  Hippocampidas  to  PegaaidcBj  and  snbstitoted  for 
Syngnathinij  Siphostomini^  and  for  Scyphiniy  Syngnathini.  The  former 
change  was  effected  doubtless  for  the  reason  that  Pegastu  was  the 
longest  named  genus,  and  the  latter  becaase  Syngnathus  was  restricted 
to  the  genus  called  Kerophis  by  other  authors,  while  the  one  generally 
called  8yngnathu8  was  designated  after  Bafinesque  8%pho8toma.  Bona- 
parte's arrangement,  then,  was  as  follows: 

O$teodermi  [=  Lophobranchii], 

PegaMa  1=  Hippocampida  N.]. 

Solenoatomini, 

Pegaaini. 

Hippocampini. 
Syngnathid€B, 

8ipho8tomini  [=  Syngnathini  TX."], 

Syngnaihini  [=  Scyphini  N.]. 

The  relationship  between  the  Hippocampini  and  the  restricted  Syng- 
nathidae  is  evidently  far  nearer  than  that  between  the  former  and  the 
Solenostomini  and  Pegasini.  Inasmuch  as  the  last  two  types  are  now 
universally  conceded  to  be  of  family  rank,  it  is  unnecessary  to  urge  the 
differences  between  them  and  the  Hippocampini.  The  characters  used 
to  combine  the  three  by  Kardo  are,  indeed,  not  only  superficial,  but 
illusive.  There  are,  however,  differences  in  dermal  investment  between 
the  Syngnathid®  proper  and  Hippocampini  (or  Hippocampidse)  which, 
may  be  appreciated  on  analysis,  and  which  are  indicated  in  the  diag- 
noses of  the  respective  families  submitted  in  the  following  synopsis. 

Swainson  referred  three  Linnsean  genera  to  his  family  Syngnathid®, 
which  he  divided  into  subgenera  as  follows: 

Pega99us,  "Lists.  [=Pcjra«td€P,  Ad.]. 
Hippocampusy  Linn.  [ !  =  Hippocampida,  Ad.]. 

IHippocampus  restricted.] 

Phyllopteryx,  Sw. 

SolenoBioma,  Lac. 
Syngnathua,  Linn.  l^^Syngnaihida,  Ad.]. 

Syngnaihue,  LiNN. 

AcuB,  Will. 

SoUgnaihuBj  Sw. 

It  is  probable  that  Adams,  if  he  had  proceeded  independently,  would 
not  have  been  guilty  of  the  gross  inconsistencies  which  Swainson  per- 
petrated, but,  as  a  matter  of  fact,  his  diagnoses  were  almost  inter- 
changeable with  those  assigned  to  the  corresponding  groups  by 
Swainson. 

In  1854  Adams  recognized  three  families  of  Lophobranchii  and  diag- 
nosed the  SyngnathidsB  and  HippocampidsB  as  follows: 

1.  Family. — Pipefishes  (Syngnathidae). — Body  prolonged,  slender,  or 
angulated;  snout  greatly  prolonged,  cylindrical^  mouth  terminal,  ver- 
tical; ventral  fins  absent;  caudal  fin  wanting  in  some. 
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2.  Family. — Sea-horses  (Hippocampidfe). — Head  and  body  com* 
pressed;  snoat  narrow,  tubular;  mouth  terminal;  p^torals  small,  dor- 
sal single;  caudal  fin  wanting. 

3.  Family. —  Winged  Sea-horses  (Pegasidae). 

Mr.  Adams'  work  was  largely  based  on  Swainson's,  and  his  diag- 
noses of  families  were  often  essentially  similar  to  many  of  Swainson's* 

In  1858  Dr.  Girard  adopted  the  families  Hippocampidse  (after  Owen 
and  Baird)  and  Syngnathidae,  with  the  following  data: 

Family  HIPPOCAMPIDiE,  Owen. 

The  sea-horse  family  being  composed,  to  oar  knowledge,  of  but  one  genns  {Hippo- 
campus), we  will  not  enlarge  npon  its  characters  here,  since  alloding  to  them  would 
be  a  mere  repetition  of  their  enumeration  further  on. 

He  added  that— 

The  position  these  fishes  assume  in  the  media  in  which  they  live  is  not  the  least  of 
their  peculiarities  entitling  them  to  the  rank  of  a  family  in  the  ichthyio  method. 

Family  SYNGNATHID^,  Bonaparte. 

The  same  remark  consigned  under  the  head  of  Hippocampidae  applies  again  to- 
this  family,  for  the  genus  Syngnaihus  is  the  sole  generic  type  which  we  have  had  an 
opportunity  of  examining.  Those  established  by  Kaup  are  quite  numerous,  but  the 
description  of  their  characters  has  not  yet  come  into  our  hands. 

The  characters  thus  connected  indirectly  with  the  families  in  ques- 
tion are  simply  of  generic  value,  and  the  agreement  in  many  characters 
of  Hippocampus  with  Oa^terotolcetiSy  Solenognathus  and  Fhyllopieryxy 
associated  with  it  by  Eaup,  shows  that  the  <<  position  these  fishes  as- 
sume" is  of  minor  value  and  not  significant  of  family  diflferentiation. 
As  Girard  had  knowledge  of  Kaup's  article  published  in  1853,^  he  had 
data  to  forbid  the  assumptions  he  indulged  in. 

In  1882  Jordan  and  Gilbert  accepted  the  two  families  in  question 
and  briefly  differentiated  them  as  follows : 

"  £.  Snout  tubular,  bearing  the  short,  toothless  mouth  at  its  end ;  body  mailed. 
" F.  Caudal  fin  present;  head  in  the  line  of  the  axis  of  the  \>o6j . . Syngnaihida, 
"FF.  Caudal  fin  wanting;  head  not  in  line  of  axis  of  body..  .HippocampidaJ* 

In  the  descriptive  portion  of  their  synopsis  they  gave  amplified 
descriptions  of  the  families,  but  did  not  add  to  their  differential 
characters. 

II. 

It  will  be  obvious  to  anyone  who  compares  the  definitions  above 
given  with  a  collection  of  the  fishes  for  which  they  were  framed,  that 
they  are  not  applicable  to  any  natural  groups,  and  that  such  natural 
groups  are  definable  by  characters  that  have  been  generally  neglected. 
I  am  therefore  led  to  submit  diagnoses  of  the  several  groups  which 
appear  to  me  to  be  at  least  better  than  those  for  which  they  are 

1  Uebersicht  der  Lophobranchier.    <  Archiv  Naturg.,  1853, 1,  226-234. 
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substituted.  I  do  not  anticipate,  however,  that  they  will  be  found  to 
be  defiuitiye  of  the  most  natural  arrangement,  but  the  labor  of  years 
and  a  close  and  rigorous  comparison  of  the  skeletons  of  many  genera 
will  be  requisite  before  such  perfeotion  is  attainable.  Meanwhile  the 
notes  here  presented  may  be  of  some  use  in  directing  attention  to 
features  hitherto  observed  and  as  tentative  to  future  work. 

Some  erroneous  conceptions  have  been  entertained  and  misstatements 
made  respecting  features  of  the  pipefish's  structure.  Only  a  few  need 
be  here  noticed,  however.  Such  are  the  statements  that  the  preoper- 
culiim  and  interoperculum  are  wanting,  that  the  intermaxillaries  are 
also  absent,  and  that  the  symplectic  is  a  very  important  element.  The 
preoi)erculum  and  interoperculum,  as  well  as  intermaxillaries,  are  devel- 
oped, but  I  am  unable  to  identify  the  symplectic.  In  no  respect  do  the 
Lophobrauchs  deviate  so  materially  from  ordinary  fishes  as  has  been 
supposed.  But,  as  long  ago  shown  by  Parker,  they  manifest,  in  addi- 
tion to  the  peculiarities  generally  noticed,  deviations  in  the  scapular 
arch.  There  is  no  posterotemporal,  the  posttemporal  and  proscapula 
being  immediately  connected,  and  the  ^'coraco-scapular  plate  'Ms  entire 
and  not  broken  up  into  hypercoracoid  and  hypoooracoid  bones. 

III. 
Order  LOPHOBRANCHII. 

Synonyms  as  Order, 
<^Lophohranchea,  CuviER,  R^gne  Animal,  le^d.,  II,  p.  155,  1817. 
<iOateoderm%,   Bonapartb,    Oiorn.   Aocad.    di    Scienze,    LII  (Saggio    Distrib. 

Metod.  Animal!  Vertebr.  a  Sabgae  Freddo;  p.  39),  1832;  Nuovi  Annali  delle 

Sci.  Nat.,  II,  p.  130, 1838;  IV,  p.  185,.1840.» 
<^Bur8ipari  vel  Incuhatores,  Nardo,  Attl  Congressi  Scienze  Ital.  rac.  et  ord.,  I, 

p,  70,  1842  (1844)! 
<^Lophobranchii,  Girakd,  Exp],  and  Sunr.  for  R.  R.  Route  to  Pacific  Oc,  X, 

Fishes,  p.  78,  1858. 
^Solenostomi,  Bleeker,  En  am.  Sp.  Pise.  Archip.  Ind.,  p.  xiv,  1859.> 
'^Syngnathi,  Bleeker,  Enum.  Sp.  Pise.  Archip.  Ind.,  p.  xv,  1859. 
=Pro8iomide$,  Dum^ril,  Hist.  Nat.  Poiss.,  II,  p.  495,  1870. 
=Lophohranchii,  GCnther,  Cat.  Fishes  Brit.  Mas.,  VIII,  pp.  150, 186, 1870. 
=Lophohranchiif  Cope,  Proc.  Am.  Assoc.  Adv.  Sci.,  XX,  p.  330,  1872. 
^iLophchranohiif  Fitzinger,  Sitzungsber.  k.  Akad.  der  Wissensch.,  Wien,  LXVII, 

1.  Abth.,  p.  49, 1873. 

Synonym  as  Subclass, 

Lophohranches,  Dum^ril,  Hist.  Nat.  Poiss.,  II,  pp.  473,  488,  1870  (soas-claase). 

Suborder  SYNGNATHI. 

Synonym  as  Order, 
zsJSyngnathif  Bleeker,  Enum.  Sp.  Pise.  Archip.  Ind.,  p.  xv,  1859. 


^The  ''Sectio  2.  Lophobranchii  (Syngnathi)'' of  Bonaparte  (op.  cit.)  is  coequal 
with  the  ''Ordo  III.  Osteodermi." 

'The  '^  series  Hjperostomi ''  of  the  "sablegio  Lophobranchii  sen  Dactylodermi,'' 
Bleeker,  Enum.  Sp.  Pise.  Arc.  Ind.,  p.  xiv,  1859,  is  coequal  with  the  order  Lopho- 
branchii as  here  accepted.  ,     ,,.  ..  ...^ 
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Synonjfm  as  Suborder. 
ssS^n^natMf  Giti,,  Arrangement  Familiee  Fishes,  p.  2,  1872. 

Family  SYNGNATHID.E. 

Synonymy. 

<^Signatidi,  Rafinissque,  Indice  d'lttiolog.  Siciliana,  p.  36, 1810. 
'^Syngnaihidas,  Bonaparte,   Giorn.  Accad.   di  Scienze,   LII  (Saggio  Distrib. 

Metod.  Animali  Vertebr.  a  Sangue  Freddo,  p.  39),  1832. 
<^Syngnaih%d(e,  Bonaparte,  Nuovi  Annali  delle  Sci.  Nat.,  II,  p.  130,  1838;  IV, 

p.  1^,  1840. 
K^Syngnathidai,  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  II,  pp.  195, 331, 1839. 
^ssSyngnathidte,  Nardo,  Atti  Congressi  Scienz.  Ital.  rac.  et  ord.,  I,  p.  70,  (1842) 

1844. 
<^Syngnaihidaf,  Eaup,  Archiv  fdr  Natarg.,  19.  Jahrg.,  I,  p.  228,  1853;  also  Cat. 

Lophobr.  Fishes  Brit.  Mus.,  p.  5, 1856. 
<^Syngnathid€e,  Oirard,  Expl.  and  Surv.  for  R.  R.  Route  to  Pacific  Oc,  X, 

p.  343, 1858. 
^Syngnathoidei,  Bleekrr,  Enum.  Sp.  Piscium  Archipel.  Indico,  p.  xv,  1859. 
<^SyHgnathidcB,  Dum^ril,  Hist.  Nat.  Poiss.,  II,  p.  499, 1870. 
^Sifngnathid€B,  GCnther,  Cat.  Fishes  Brit.  Mus.,  VIII,  p.  153,  1870. 
msSyngnathid€B,  Cope,  Proc.  Am.  Assoc.  Adv.  Sci.,  XX,  p.  339,  1872. 
s^yngnathidfBf  Gill,  Arr.  Fam.  Fishes,  p.  2,  1872. 
^s^yngnaihi,  Fitzinger,  Sitzangsber.  k.  Akad.  der  Wissensch.  (Wien),  LXVII, 

1.  Abth.,  p.  49,  1873. 
<^Syngn(Uh%d4Bf  Moreau,  Hist.  Nat.  Poiss.  France,  II,  p.  28,  1881. 
=Syngnaik\dfB,  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  pp.  80,382, 1882. 

Syngnathi  with  sqaansh  quadrangular  plates  attingent  by  extensive 
margins  to  the  anterior  and  posterior  plates,  and  allowing  more  or  less 
lateral  moyements;  tail  not  x>fehensile  or  curved  downward. 

Siil>fttxnily    SH^HOSTOMIN-aE. 
Synonymy, 

<^Syngnathini,  Bonaparte,   Giorn.   Accad.  di   Scienze,    LII   (Saggio   Distrib. 

Metod.  Animali  Vertebr.  a  Sangpie  Freddo,  p.  39),  1832. 
<^Syngnathini,  Bonaparte,  Nuovi  Annali  delle  Sci.  Nat.,  II,  p.  130,  1838;  IV, 

p.  186,  1840. 
^Syngnaihini,  Nardo,  Atti  Sc.  Ital.  1843,  p.  244;  Atti  Congressi  Scienz.  Ital. 

rac.  et  ord.,  1, 1842,  p.  70  (1844). 
<^Sipha$tomini,  Bonaparte,  Catal.  Metod.  Pesci  £uropei,  pp.  9,  89,  1846. 
=^Syngnaihinas,  Kaup,  Archiv  ftir  Naturg.,  19.  Jahrg.,  I,  p.  231,  1853;  also  Cat. 

Lophobr.  Fishes  Brit.  Mus.,  p.  21,  1856. 
=8yngnaihiforme$  syngnathini,  Bleeker,  Enum.  8p.  Piscium  Archipel.  Indico, 

p.  XV,  1859. 
=Syngnatk%ni,  Dum^ril,  Hist.  Nat.  Poiss.,  II,  pp.  499,  534,  1870. 
<^SyngfM{kina,  GCnther,  Cat.  Fishes  Brit.  Mas.,  VIII,  pp.  153,  154,  1870. 
=Syngnatkini,  Moreau,  Hist.  Nat.  Poiss.  France,  II,  p.  40,  1881. 

SyngnatJiidsB  with  pectoral  fins,  a  long  cleft  subcaudal  ovigerous 
pouch  to  males,  and  the  upper  caudal  ridge  continuous  with  the  lateral 
and  the  lower  caudal  ridge  with  the  ventrolateral  ridge  of  the  trunk*  : 
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S\il>fttHiily  I>ORYRKA.M:i>H:iN-ffl:. 

Daryrhamphinas,  Eaup,  ArchiyNatorgeBch.,  19.  Jahrg.,  I,  p.  233, 1853;  Cat.  Loph. 

Fiah.  Brit.  Mus.,  p.  54, 1856. 
Doryrhampkini,  DumAril,  Hist.  Nat.  Pous.,  II,  pp.  499, 585, 1870. 

Syngnathidae  with  pectoral  fins  and  with  a  pectoral  or  abdominal 
ovigerous  pouch  to  the  males. 

Sixl>fUxnily  SYNG-N-A^TELIN-affi, 

^=Soyphin%,  Nardo,  Atti  Sc.  Ital.,  1843,  p.  244. 
^zSyngnathini,  Bonaparte,  Cat.  Met.  Pesci  Eur.,  pp.  9, 90, 1846. 
s=^erophinoB,  Kaup,  Archiv  Naturgesch.,  19.  Jahrg.,  I,  p.  234, 1863. 
=zNerophini,  Dum^ril,  Hist.  Nat.  Poiss.,  II,  pp.  499,600, 1870. 
r=jNerophini,  Morbau,  Hist.  Nat.  Poifls.  France,  II,  p.  61,  1881. 

SyngnathidflB  without  pectoral  fins  or  an  ovigerous  x>ouch,  the  eggs 
being  atta<;hed  to  the  belly  of  the  male,  and  the  upper  caudal  ridge 
continuous  with  the  dorso-lateral  and  the  lower  caudal  ridge  with  the 
lateral  ridge  of  the  trunk. 

S\xTDfttHiily   OA^XROTOXCKIN-ffi:. 

SyngnathidsB  with  pectoral  fins,  no  ovigerous  x>ouch  but  eggs  em- 
bedded in  a  soft  membrane  of  the  abdomen  in  the  males;  the  upper 
caudal  ridge  continuous  with  the  dorso-lateral,  and  the  lower  caudal 
ridge  continuous  with  the  ventro-lateral  ridge;  the  body  expanded 
below  in  a  horizontal  surface  between  the  lateral  lines,  and  the  tail 
tapering  and  finless. 

Family  HIPPOCAMPIDiE. 

Synonyms  as  families. 

<C,HippooampidcB,  Nardo,  Atti  Congressi  Scienze  Ital.  rao.  et  ord.,  I,  1842,  p.  70, 

(1844). 
<^Pegasida,  Bonaparte,  Cat.  Met.  Pescl  Ear.,  p.  9,  1846. 
^^Hippoeampido},  Owen,  Lect.  Comp.  Anat.  Vert.  An.,  I,  p.  50,  1846. 
^Rippocampida,  Baird,  Icon.  Encycl.,  II,  p.  232,  1850. 
^Hippocampidoi,  Adams,  Man.  Nat.  Hist.,  p.  94,  1854. 
^Rippocampidce,  Girard,  £xpl.  and  Surv.  for  R.  E.  Route  to  Pacifio  Oc,  X, 

Fishes,  p.  342,  1858.     (Incl.  Hippocampus  only.) 
=:iHippocampid(B,  Cope,  Proc.  Am.  Assoc.  Adv.  Sci.,  XX,  p.  339, 1872. 
=.Hippocampidcet  Gill,  Arr.  Fam.  Fishes,  p.  2,  1872. 
=M\ppocampi,  Fitzinger,  Sitzungsber.  k.  Akad.  der  Wissensch.  Wien,  LXVII, 

1.  Abth.,  p.  49, 1873. 
=.Hippocampid€e,  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  pp.  80,  385,  1882. 
=Hippocampidi,  Poey,  Repert.  Hist.  Nat.  Cuba,  II. 

Syngnathi  with  rliombiform  quadrangalar,  or  irregular  plates  with 
extensions  buttressed  against  corresponding  ones  of  the  preceding  and 
succeeding  plates,  thus  prohibiting  any  lateral  movement;  tail  more  or 
less  prehensile  or  curved  downward;  proscapalar  plates  large  and 
mammilated,  and  antepectoral  plate  wide. 
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Synonyms, 

K^Solegnatkina,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  p.  149  (1859). 
s=Solegnaihin<B,  Gill,  Mem.  Nat.  Acad.  Set.,  VI,  p.  137, 1893. 

HippocampidsB  with  the  upper  caudal  ridge  deflected  and  continuous 
into  the  lateral  ridge  and  the  lower  caudal  ridge  continuous  with  the 
ventro-lateral  ridge  of  the  trunk;  nuchal  plate  not  elevated  and  not 
connate  with  the  head. 

Only  one  genus  is  known,  viz: 
Solegnatkus,  Swainson,  1839. 

SafeftOTiily    IIII>I»OC-A.MI>IN'-ffl:. 

Synonyms  as  subfamilies, 

^Hippocampini,  Bonaparte,  Nuovi  AnnaU  deUe  Sci.  Nat.,  II,  p.  130,  1838;  IV, 

p.  186, 1840. 
^Hippocampini,  Nardo,  Atti  Congressi  Scienz.  Ital.  rac.  et  ord.,  I,  1842,  p.  70, 

(1844). 
<^Hippooampin<jB,  Kaup,  Archiy  fdr  Natnrg.,  19.  Jahrg.,  I,  p.  228, 1853;  also  Cat. 

Lophobr.  Fishes  Brit.  Mas.,  p.  6,  1856. 
^Hippocampiformes,  Blebkeb,  Enum.  Sp.  Piscium  Archipel.  Indico,  p.  xy,  1859. 
z=Hippooampin<JB,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  p.  149  (1859). 
<C,Sippocampini,  DUM^iL,  Hist.  Nat.  Poiss.,  II,  pp.  499,  500,  1870. 
<^n'ippocampina,  OOntusr,  Cat.  Fishes  Brit.  Mas.,  VIII,  pp.  153,  194, 1870. 
^Hippoeampini,  Moreau,  Hist.  Nat.  Poiss.  France,  II,  p.  34,  1881. 

Hippocaropid»  with  the  upper  caudal  ridge  ceasing  forward  under 
the  dorsal  and  the  lower  caudal  ridge  continuous  with  the  lateral  ridge 
of  the  trunk;  nuchal  plate  more  or  less  elevated,  crowning  the  back  of 
the  head  and  connate  with  the  preceding  plate. 

The  subfamily  thus  defined  includes  five  genera,  which  represent  two 
sections  which  themselves  should  perhaps  be  raised  to  subfamily  rank. 

Section  J, 

Hippocampus,  Rafikesquk,  1810. 
Acentronura,  Kaup,  1853. 

Section  5. 
Phyllopteryt,  Swainson,  1839. 
Pkycodurus,  GiLL,  1895. 
Haliichihys,  Gray. 

The  genus  Phyllopteryxy  as  left  by  Dr.  GUnther,  embraces  three  spe- 
cies, each  of  which  appears  to  represent  a  distinct  genus,  one  of  which 
is  unnamed.  This  is  represented  by  the  P.  eqiies  of  Giintber  and  may 
be  termed  Pkycodurus  on  account  of  its  tail,  which  seems  to  branch  out 
like  a  seaweed  {^uxwde<;)'y  it  is  distinguished  further  by  the  alternate 
contraction  and  expansion  of  the  inferior  contour  of  the  body,  the 
spinigerous  inferior  ridge  and  the  low-set  dorsal  fin. 
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:5^C)TJES  ON    THE    SYNONYMY   OF   TUB    TORPEDINID.E 
OR  NARCOBATID^. 


By  Theodore  Gill,  LL.  D. 


Sbyebal  geuera  of  the  family  Torpediiiidte  have  for  many  years  been 
known  under  names  which  are  of  later  date  than  those  under  which 
they  were  first  made  known.  The  typical  genus  of  the  family,  too,  has 
for  almost  a  century  enjoyed  a  name  (partly  a  heritage  froih  the 
ancients)  which  by  right  belongs  to  another  very  distant  genus  of  true 
fishes.  To  demonstrate  these  facts  is  the  object  of  the  present  com- 
munication. 

I. 

For  more  than  twenty  years  I  have  been  aware  of  a  use  of  the  word 
Torpedo  which  would  necessitate  some  violent  changes  if  the  rules  of 
nomenclature  were  strictly  followed.  But  as  most  ichthyologists  until 
hitely  have  been  unwilling  to  follow  such  rules,  if  they  interfered  with 
their  preconceived  ideas,  I  have  reserved  the  information  in  question  in 
order  to  avoid  inflicting  too  severe  a  shock,  and  have  hoped  that  some 
other  might  have  discovered  the  facts.  No  one  has  yet  announced  the 
discovery,  however,  and  as  there  are  now  many  ichthyologists  who  are 
amenable  to  rules  and  are  willing  to  accept  evidence,  I  have  deemed  a 
historical  exposition  of  certain  facts  timely  and  no  longer  premature. 

In  1775  ForskaFs  '•  Descriptiones  Animalium,  Avium,  Aniphibiorum, 
Piscinm,  Insectorum,  Yermium,''  etc.,  was  published,  and  in  it  is  a 
description  of  what  is  called  Raja  torpedo.  The  so-called  Raja  was 
distinguished  by  ''pinna  dorsal!  adiposa,  corpore  nigro  maculato,  cirrhis 
oris  sex,"  and  was  described  at  length.  The  description  is  applicable  to 
the  "electric  catfish"  of  the  Nile.  In  a  note,  the  species  is  referred 
to  a  distinct  genus  in  the  following  terms,  and  with  the  distinctions  of 
tyix)graphy  here  used : 

Obs.  1.'  An  cam  Mormifro.  genere  potest  sociari ;  vel  inter  Torpedines  posteriores 
'Rondeletii  locam  in  venire:  ant  i>otiii9  nornm  constitaere  genus?  Certe  deteniii- 
uatnr  Torpedinis  character  gexericus:  Piscis  hranchiosiegua :  apertnra  linearif 
obliqua  supra  pimnas  peetoraUt :  corpore  nvdo:  pinnis  renfralihus,  8eu  ahdominalibus : 
demtibus  nHmero«i99imui,  dentiSf  gubulaiis. 

^The second  note  ("Obs.  2'*)  refers  to  the  habits,  electrical  properties,  use,  etc.,  of 
the  species. 

ProcMdln^softbe  United  States  National  Museum,  Vol.  X.ViII— Ko.  1050. 
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Every  requisite  for  generic  nomenclature  is  here  fulfilled.  A  name 
is  given,  a  real  diagnosis  is  supplied,  and  a  typical  species  described. 
Of  course  a  great  mistake  was  made  in  identification,  but  the  descrip- 
tion and  not  the  identification  is  the  cardinal  poinl^in  the  determina- 
tion of  the  question  at  issue.  The  perversion  of  the  name  Torpedo 
from  the  rays  so  long  familiar  under  that  designation  is  very  regret- 
table and  at  variance  with  ancient  usage;  but  even  the  ancient  use  of 
Torpedo  for  the  rays  was  secondary,  the  primary  use  being  for  the 
quality  of  numbness  or  torpidity,  and  the  electric  catfish  is  as  much 
the  embodiment  of  numbness  as  the  electric  ray.  Besides,  we  have 
been  too  much  used  to  wanton  perversions  of  old  names  to  be  much 
shocked  by  any  new  manifestation.  Witness  the  perversion  of  the 
name  Trochilus  (originally  used  for  a  snipe)  to  the  exclusively  American 
humming  birds,  and  of  Amia  (originally  given  to  a  tunny)  to  the  equally 
American  ganoids.  For  such  unscientific  i)erversions  we  have  to  blame 
Linnaeus  and  his  followers,  and  so  distorted  were  their  views  of  the 
fitness  of  things  that  they  even  took  a  certain  pride  in  misusing  such 
iiames,  and  were  very  particular  in  rejecting  what  they  were  pleased 
to  call  barbarous  and  nouclassical  terms.  Remonstrances  against  such 
perversions  were  not  wanting  to  Linnanis,  even  very  early  in  his  career;^ 
but  he  was  deaf  to  all,  and  scientific  nomenclature  has  consequently 
been  cursed  with  a  load  of  names  revived  in  a  very  diflferenf  sense  from 
their  primitive  use.  At  worst,  one  more  such  misused  term  will  be 
Torpedo,  but  its  misuse  will  be  less  repulsive  than  that  of  many  others, 
because  its  primary  meaning  will  not  be  in  disaccord  with  the  fish. 

The  facts  in  question  are  thus  exhibited  in  the  synonymy: 

Genus  TORPEDO. 

=TorpedOf  ForskJ5l,  Desc.  Anim.,  etc.,  p.  16,  1775. 
■=Malapt€ruru8,  LAC<5;pfeDK,  Hist.  Nat.  Poiss.,  V,  p.  90,  1802. 
=Anac4inihu8,  Minding,  Lehrb.  Xat.  Fische,  p.  117,  1832. 
Raja  sp.,  FoRSKAL. 
Silurus  sp.,  Gmklin  et  al. 

The  family  to  which  it  belongs  should  consequently  be  called  ToB- 

PEDINIDyE. 

11. 

If  the  propriety  of  the  retention  of  the  name  Torpedo  in  place  of 
Malapterurus  is  conceded,  it  necessarily  follows  that  another  name 
must  be  used  for  the  genus  of  electric  rays.  Narcadon  is  the  oldest 
term,  having  been  given  by  Klein  in  1742,  and  was  adopted  in  1861 
by  Gill  and  later  by  Bleeker,  but  having  been  given  before  the  estab- 
lishment of  the  binomial  system  of  nomenclature  is  now  considered 
ineligible. 


'Dillenius,  iu  an  early  letter  to  Linntens,  rcmarkecl:  ''I  do  not  object  to  Greek 
words,  especially  in  compound  names;  but  I  think  tlie  names  of  the  ancients  ought 
not  rashly  and  promiscuously  to  be  transferred  to  our  new  genera,  or  those  of  the 
New  World.''    There  was  much  more  sound  advice  m  the  letter,  which  LinDaeua 

unfortunately  did  not  profit  by.  ...... ...^ 
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The  next  in  order  of  proposition  is  KareobatuSj  introduced  by 
De  Blainville  in  1816,  and  this  should  accordingly  be  adopted. 

XXL 

In  1862,  in  a  note  on  the  classification  of  the  "Torpediuoidse"  or 
"Xarcaciontoidae,"  X  proposed  a  new  generic  name  for  the  Torpedininse, 
or  "Narcaciontinae''  without  dentiform  processes  round  the  spiracles,  in 
the  following  terms : 

Spiracles  with  deDtated  borders Narcacian. 

Spiracles  with  smooth  borders  ( Torpedo  ooddentalis  St. ) Tetronaroe. 

Tetr&narce  should  of  course  have  been  Tetranarce^  the  name  alluding 
to  the  four-sided  form.    Tetronarce  was  purely  a  printer's  blunder. 

Xn  1886  Dr.  G.  Fritsch,  in  a  communication  on  the  systematic  arrange- 
ment of  the  species  of  Torpedo,^  proposed  the  same  subdivision  as  the 
preceding,  calling  the  Narcacion  of  Gill  Fimbriotorpedoy  and  the  Tetro- 
narce of  Gill  Gymnotorpedo. 

IV. 

In  1826  Dr.  J.  J.  Kaup*  proposed*  a  new  genus  named  Narke  for  the 
Baja  capensis  of  Gmelin,  which  he  defined  in  the  following  terms : 

Narhe,  Raja  Gmel.  Torpedo  Schneid.  Kennz.  der  Gattung.  Scheibe  des  Korp- 
ers  riind.  Riicken  gewolbt.  Spritzlocber,  die  kurzeu  Rohron  hinter  den  Augen. 
Schwanz  fleischig,  knrz,  mit  einer  RUckenflosse. 

Diese  Gattung  ist  nahe  mic  Torpedo  verwandt,  von  welcher  sie  der  gewOlbte 
Rilcken  und  der  Mangel  der  einen  SchwanzrUckenflosse  unterscheidet.  Eine  Art. 
Riga  GronoYiana,  Lac^p.    Raja  capensis,  Gmel. 

As  the  generic  name  Narke  was  published  more  than  a  decade  before 
Astrape  and  was  well  defined,  the  former  name  (not  having  been  previ- 
ously used)  must  be  revived. 


The  genera  of  Narcobatids  were  segregated  by  me  in  1862  into  three 
subfamilies.  These  are  well  distinguished  by  skeletal  and  visceral 
characters,  as  well  as  external  ones,  and  are  here  retained.  Discopyge 
may  represent  a  fourth  subfamily  distinguished  by  the  united  ventrals. 
The  essential  synonyms  of  the  respective  subfamilies  and  genera  are 
also  given. 

FamDy  NARCOBATXD.E. 

Torpedine8f  HbnlE;  Cher  Narcine,  p.  29,  1B34. 

Torpedines,  MCller,  Mag.  Nat.  Hist.,  n.  s.,  II,  p.  90, 1838. 

Torpedines,  MCller  and  Henle,  Syst.  Beschreib.  Plagiostomen,  p.  1P6, 1841. 

TorpedinidcB,  OWKN,  Lect.  Comp.  Anat.  Vertbr.  An.,  I,  p.  51, 1846. 

TorpedinidcBy  Adams,  Man.  Nat.  Hist.,  p.  87, 1854. 

Torpedinidce,  Richardson,  Encycl.  Brit.,  8.  ed.,  XII,  p.  328, 1856. 


» Arch.  Anat.  Phys.,  365. 

*"  Beitriige  zur  Amphibiolo^e  und  Ichthyologie  "  (Isis,  1826,  col.  87-90). 
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Torpedinoidei,  Blicbkbr^  Enum.  Sp.  Pisoium  Archipel.  Indico,  p.  xiii,  1859. 

Torpedinoidce-j  Gill,  Cat.  Fiebes  £.  Coast  N*  America,  p.  61, 1860. 

TorpedinoidiB  OT  NaroaoiontoidcBf  Gill,  Annals  Lye.  Nat.  Hist.  New  York,  VIII, 

p.  386,  1861. 
Torpedinet,  Dum^kil,  Hist.  Nat.  Poiss.,  I,  p.  503, 1865. 
TorpedinidcB,  GOnther,  Cat.  Fishes  Brit.  Mus.,  VIII,  pp.  434, 448, 1870. 
TorpedineSt  Fitzinger,  Sitzungsber.   k.  Akad.   der  Wissensch. ,  Wien,  LXVII, 

l.Abth.,p.57,1873. 

Sulifkmily    NA^RCOBiVTINJE. 

y^Torpedinini,  Bonaparte,  Nuovi  Anuali  delle  Sci.  Nat.,  II,  p.  130, 1838;  IV,  p.  183, 

1840. 
>  Torpedina',  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  II,  pp.  192, 321, 1839. 
"^Torpedinina,  Gray,  List.  Fish.  Brit.  Mus.,  I,  p.  99, 1851. 
=Torpedinin(B,  Gill,  Cat.  Fishes  E.  Coast  N.  America,  p.  63, 1861. 
=zNarcaoiantince,  Gill,  Annals  Lye.  Nat.  Hist.  New  York,  VIII,  p.  387, 1861. 

Genus   NARCOBATUS. 

"^Narcaoionf  Klein,  Historite  Piscium  Promovendie  missus  tertius  de  Piscibus 

per  branchias  occultas  spirantibus,  p.  31,  1742. 
y  Torpedo,  DumAril,  Zoologie  Aualytique,  p.  102,  1806. 
^XarcohatuSf  Blainvillk,  Journal  de  Physique,  etc.,  LXXXIII,  p.  263,  1816; 

Bull.  Soc.  Philoin.,  1816,  p.  121. 
"^TorpedOf  MCllbr  and  Hknlk,  Syst.  Beschreib.  der  Plagiostomen,  p.  126, 1844. 
'^Narcacionf  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1861,  App.  (Cat.  Fishes  E.  Coast 

N.  America),  p.  63, 1861. 
=Xarcacion,  Gill,  Annals  Lye.  Nat.  Hist.  New  York,  VIII,  p.  386, 1861. 
y^TorpedOf  GOnther,  Cat.  Fishes  Brit.  Mus.,  VIII,  p.  448, 1870. 
=F%mbnotorpedo,  Fritsch,  Archiv.  Anat.  Phys.,  p.  3&5, 1886. 

Genus    TETRANARCE. 

=Tetronarc€,  Gill,  Annals  Lye.  Nat.  Hist.  New  York,  VII,  p.  386,1861 
=Gymnotorpedo,  Fritsch,  Archiv.  Anat.  Phys.,  365, 1886. 
Torpedo  sp.,  AucT. 
Narcine  sp.,  Girard. 
Narcaoion  sp.,  Gill. 

Sial^fHiiiily    N^RCIN'IIS'^E. 
=Narcinin<x',  Gill,  Ann.  Lye.  Nat.  Hist.  New  York,  VIII,  p.  387,  1861. 

Genus  NARCINE. 

=Xarcine,  Henle,  t.-ber  Narcine,  p.  31,  1834. 

y'Stjrraxis  (Jourdan),  Bonaparte,  Fauna  Ital.  sub  Torpedo  narce. 

=Narcinef  MCller  and  Hknle,   Archiv  Naturgesch.    1837,   I,   p.   400;    Syst. 

Beschreib.  Plagiostomen,  p.  129,  1841. 
>xVamMe,  Gill,  Ann.  Lye.  Nat.  Hist.  New  York,  VIII,  p.  387,  1861. 
yCifchnarce,  Gill,  Auu.  Lye.  Nat.  Hist.  New  York,  VIII,  p.  387,  1861. 
yOonionaroe,  Gill,  Ann.  Lye.  Nat.  Hist.  New  York,  VIII,  p.  387,  1861. 
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Genus  NARKE. 

=Narke,  Kaup.  IsIs,  XVIII,  p.  88,  1826. 

=A$trapef  MCllkr  and  Henlk,  Archiv    Natargesch.,  1837,  I,  p.   400.     (**T. 
capen9i8  und  T.  dipterygia  aut/'  named  ODly.) 

Genus  TEMERA. 
^=^Ttmeray  Gray,  Zool.  Miscel.,  p.  7, 1831. 

Subffexxiily   DISCOFYQ-INJE. 
Genus  DISCOPYGE. 
=Di9copjfge,  Tschudi,  Unters.  Fanna  Peruana,  Ich.,  p.  32,  1845. 

Subfhmily  l^^-E^NINJEl. 
=flyp»t»«,  Gill,  Ann.  Lyo.  Nat.  Hist.  New  York,  VIII,  p.  386,  186X 

Genus  HYPNOS. 
=HypR08,  A.  DUM^RIL,  Rev.  et  Mag.  Zool.  (2),  IV,  p.  277,  1852. 
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THE   FAMILIES   OF   SYNENTOGNATHOUS   FISHES   AND 
THEIR  NOMENCLATURE. 


By  Theodore  Gill,  LL.  D. 


Ix  1872  I  recoguized  two  families  of  Synentognathous  fishes  and 
designated  them  as  Belonidse  and  Scomberesocida;,  establishing  the 
former  for  Belone  as  generally  understood,*  and  restricting  the  latter  to 
the  ExocGBtine,  Hemirhamphine  and  Scorn beresocine  types.* 

The  constituents  were  thus  indicated,  bat  the  families  themselves 
were  not  defined.  To  complete  this  delayed  task,  as  well  as  to  present 
the  opinion  of  others,  is  the  object  of  the  present  communication. 

I. 
The  genus  Esox  was  adopted  by  Linnaeus  from  Artedi,  and  its  cardi- 
nal character  was  the  backward  position  of  the  dorsal  and  anal  fins, 
and  their  opposition  to  each  other.  The  other  points  noted  were  second- 
ary and  sometimes  ignored  in  practice.  The  artificial  character  of  the 
genus  will  be  evident  from  a  consideration  of  the  species  referred  to  it 
in  the  last  edition  of  the  Systema  Naturce.^ 

Species  of  the  Linncean  genus  Esox. 

LinDiean  species.  i        Modem  genera  to  which  referred. 

-  ■ • _^__ 

1.  SphjfTigna I  Sphyrcena. 

2.  <t99nta '  Lepufotteut. 

3.  Tulpeg I  Albula. 

4.  SjpMdtu I  Spnodus. 

5.  lAieiuM ;  Luciu*  {—  Etox.  Cuvier). 

6.  Belone ,  Etox  {=  Belone,  Cuvier). 

7.  Bepsetus*  

.  8   bratiliensis  Hemirhamphut. 

9  gymnoeephaUu  ^ Chiroeentru*  f 

*  The  Eiox  hepgetus  of  Linnicas  was  a  compound  of  very  dissimilar  forms.  In  the  tenth  edition  of 
the  Systema  Naturie  its  synonyms  are  (1)  the  "Argentina  pinna  dorsali  pinnse  ani  opposita  '  of  the 
Amcpnitates  Academicie  (I,  p.  321. 1749),  and  {2)  the  Piqnitinga  of  Marcgrave.  The  former  is  unrerog. 
niiable.  but  Cuvier  and  Valenciennes  felt  sure  that  it  was  not  a  Hemirhamphus.  It  had  numerous 
teeth  (OS  interne  dentlcnlis  exasperatum),  the  lower  Jaw  slightest  produced  (maxilla  inferior  paullo 
longior),  a  double  lateral  line  (duplici  linea  longitudinal!  a  lateribus  distinctum),  and  the  rays:  1\. 
approximately  10  (cerciter  decern),  D.  14,  P.  12,  V.  6,  A.  15,  C.  14. 

tXhe  Etox  gymnocephalwt  is  another  of  the  undeterminable  species  of  Linnaeus.  Cuvier  and  Yalcn* 
ciennes  thought  that  it  might  have-been  an  Erythrinus,  but  such  could  not  have  been  the  case,  as  the 
radial  formnUi  (D.  13,  P.  10,  V.  7,  A.  26,  C.  19)  clearly  shows,  even  assuming  that  LinuH5U8had  erred  as  to 
its  habitat  <-  in  India*').  It  casentially  agrees  with  the  Ckiroeentrus  denUx,  and  was  .iiute  likely  a 
young  specimen  of  that  species  ( "  Magnitudine  A mmodytia  crat  qui  nobis  visus "). 

«  GiiDther,  Cat.  Fish.  Brit.  Miis.,  VI,  pp.  234-256. 
«  Guuther,  op.  cit.,  pp.  256-298.  *  Vol.  1,  p  p.  515-517. 
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This  strange  medley  (rendered  more  heterogeneous  still  by  some  suc- 
ceeding authors)  was  allowed  to  remain  for  a  number' of  years.  At 
length,  in  or  before  1803,  Sphyroina,  Lepisosteus^  Albula  and  Synodus 
were  eliminated,  but  not  until  1810  was  the  residuum  disintegrated. 

II. 

In  1810  liatinesque,  iu  his  "Caratteri,"  divided  the  genus  Esoxo^ 
left  by  LacepMe  in  the  following  terms: 

11  genere  Esox  di  Linneo  h  Btato  diviso  da  Lac<^p^de  in  quattro  generi,  Esox, 
Sphyranaf  Synodus  e  Lepiaoateut;  io  propongo  di  dividere  noiivamente  in  due  il  suo 
genere  Esox;  lascierd  questo  nome  alJe  specie  marine  che  hanno  il  corpo  tetragono 
con  due  linee  laterali  da  ogni  lato  coiiio  nil  genere  Exoccctue,  le  mascelle  lunghe  e 
strette,  le  ale  dorsale  luughe  giungeudo  dall'  auo  fino  alia  coda  e  falciformi,  «&c. ; 
nientre  former6  un  nuovo  genere  col  notne  di  Lucius  della  specie  flnviatile  che  hanno 
il  corpo  cilindrico,  una  sola  linea  laterale,  le  mascelle  larghe,  e  le  ale  dorsali  ed  anali 
corte  e  rotondato. 

This  division  was  quite  good,  and  the  distinction  of  the  two  genera 
justified  by  the  contrasted  characters  as  well  as  the  names.  Bafinesque 
has  still  further  the  merit  of  recognizing  a  similarity  between  Esox  as 
limited  by  him  (Belone)  and  Uxoccetiis,  But  the  proposition  thus  regu- 
larly formulated  was  destined  to  remain  long  in  abeyance  and  the 
names  given  to  be  superseded  by  a  later  set. 

III. 

In  1817  Cuvier,  in  the  *^  Regne  Animal,"  divided  Usox  on  the  same 
lines  as  Rafinesque  had  done,  but  restricted  Usox  ^  to  the  pikes  (Lueiu^j 
Ratinesque)  and  gave  the  name  Belone^  to  the  garfishes  {Esox^  Rafin- 
esque). This  view  has  been  almost  universally  accepted,  the  only 
dissenters  being  Bonaparte  in  1850,  and  very  recently  Jordan,  with 
a  few  other  American  naturalists.^  The  reversion  of  those  natural- 
ists to  the  Rafines(|uian  names  is  perfectly  justified.  Even  the  per- 
version of  ancient  names  is  less  under  such  usage  than  under  the 
Cuvieran  nomenclature.  As  this  statement  may  surprise  some,  a  justi- 
fication of  it  is  timely,  especially  as  it  may  tend  to  quiet  those  whose 
minds  would  be  otherwise  too  much  disturbed. 

IV. 

Esox  is  a  name  so  long  connected  with  the  pike  in  scientific  nomen- 
clature, that  it  is  probable  that  even  many  ichthyologists  suppose  it  to 
be  the  ancient  name  of  tliat  fish.  There  is,  however,  no  reason  to  sup- 
pose that  it  was  its  proper  name;  on  the  contrary,  there  is  every  i^eason 
to  believe  it  had  nothing  to  do  with  the  pike.  The  only  occurrence  of 
the  word  Esox  (or  Isox)  or  Esos  in  ancient  classical  literature,  so  far  as 

1  R6gne  Animal,  II,  p.  183. 
a  R^gne  Animal,  II,  p.  185. 
^Bleeker  has  revived  the  name  Mastacembelua  of  Klein  for  the  garfishes. 

Digitized  by  VjUUVLC 


W».  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  169 

preserved  or  known,  is  in  a  single  passage  of  Pliny's  Natural  History'. 
According  to  Pliny,  the  Esox  or  Esos  was  a  very  large  fish  of  the 
Rhine,  equaling  the  tunny  in  size,  that  is,  weighing  about  1,200  pounds, 
and  which  might  require  a  yoke  of  oxen  to  haul  it  out.* 

Gesner  imagined  this  notice  to  be  referable  to  the  pike,  and  he 
appears  to  have  been  the  originator  of  the  misconception,  which,  how- 
ever, was  not  shared  by  his  contemporaries  or  many  of  his  successors. 
There  is,  indeed,  goml  ground  to  believe  that  the  name  used  by  Pliny 
was  a  corruption  of  some  German  or  Gallic  designation  of  the  sturgeon. 


Belone  is  generally  connected  with  the  gars,  and  by  later  lexicogra- 
phers, as  Liddell,  Scott,  and  Drisler  (1883),  defined  as  "a  sharp-nosed 
kind  of  fish,  garfish,  elsewhere  fiatplqj'^  This  is,  however,  at  most  only 
partially  true.  The  notices  of  Aristotle  clearly  indicate  that  in  most 
cases  a  syngnathid  or  pipefish  was  the  form  intended;  such  as  the 
statements  that  the  belone,  in  the  period  of  reproduction,  splits  apart 
and  thus  allows  the  eggs  to  escape,  having  a  slit  under  the  stomach 
and  intestine  which,  when  the  eggs  are  discharged,  heals  up  (VI,  11,  2)  ;^ 
and  also  that  the  belone  is  late  in  parturition  and  then  burst,  and  that 
the  young  attach  themselves  to  the  parent  (Aristotle,  VI,  16,  4).  The 
statement  that  the  kingfisher's  nest  is  principally  composed  of  back- 
bones of  the  belone^  is  also  significant. 

The  i)oint  in  the  statement  that  the  halcyon  makes  its  nest  of  the 
belone's  bones  relates  to  the  size  of  the  fish.  The  gar  is  a  compara- 
tively large  fish,  and  not  likely  to  have  been  used  in  such  connection. 
Nor  is  it  obvious  how  the  bones  were  identified  as  the  belone's,*^  and  it 
is  probable  that  the  allegation  involves  a  generalization  based  on  an 
extremely  limited  number  of  observations  of  nests  in  which  dried  pipe- 
fishes or  their  exoskeletons  may  have  been  found.  It  should  not  be 
forgotten,  either,  that  the  kingfisher  scarcely  makes  a  nest  deliberately 
of  fish  bones.    According  to  Seebohm,  ® 

The  kingfisher  does  not  make  any  more  nest  than  that  which  the  ejected  fish  hones 
supply.     »     *     *    Upon  this  nest  of  fish  bones,  if  nest  it  can  be  j)roperly  called,  the 

iBookIX,chap.l7(15). 

«  PreecipnamagBitudine  thynni :  invenimus  talenta  x v  pependisse.  Ejusdem  caiidce 
latitadinem  duo  [quinque]  cubita  et  palmum.  Sunt  et  in  quibusdam  amnibus  baud 
minores:  Silnrus  in  Nile;  Esox  in  Rheno;  Attilns  in  Pado,  inertia  pinguescens,  ad 
mille  aliquando  libras,  catenato  captus  hamo,  nee  nisi  bovum  jngis  extractiis. 
(Pliny,  IX,  cap.  17(15).) 

'Ot  fiiv  ovv  u?.?j}i  Ix^v'eg  y6vu  TlKrovai  koL  tu  otlt  a<fnaaiv  tju  fit  Ka?.ovai  rive^  t^e^ovrjVf  orav 
^Tf  Ltpaij  rov  TiKTEiVf  6taf)i^yvvTai,  kqI  ovt(j  ra  ua  e^fp^erat'  ex^i  yop  riva  b  ix^ix  ovto^  (ha- 
^vaiv  v-rrb  r^v  yaarepa  koI  rrt  rjTpoVf  (jtjirep  ol  Tv<lt?.hal  u^ci^  6(raVf  &lKTEKrif  nv^i^ieraX  ravra 
nd?.tv. — Aristotle,  Hepi  ra  ^ua  iaropiuv  E  (VI),  cap.  13  (12).— I  use  the  Paris  edition  of 
Didot  (Opera,  III,  1854). 

^Aristotle,  IX,  15. 

*No  reference  is  made  anywhere  to  the  green  color  characteristic  of  the  bones  of 
the  gars.  ^ 

•Hist.  Brit.  Birds,  II,  p.  344.  Digitized  by  CjOOglc 
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female  kingfisher  deposits  her  round,  shining-white  eggs,  from  six  to  eight  or  nine 
in  numher. 

The  European  kingfisher  is  a  small  bird,  with  a  length  of  wing  of 
about  3  inches.  Therefore  it  can  not  catch  garfishes,  although  it  can 
capture  small  pipefishes,  liviug,  as  they  do,  in  shallow,  reedy  waters. 

Another  ancient  equivalent  of  /5eA<;>Tj  was  tt^/iswiy?,*  and  that  name, 
signifying  '*  without  mucosity,"  would  be  especially  applicable  to  the 
pipefish  and  not  to  the  gar. 

Still  another  synonym  of  i^iUvr,  was  patpi':.  The  Rhaphis,  according 
to  Aristotle,  was  toothless,  thus  contrasting  with  the  formidably  toothed 
gar  and  agreeing  with  the  edentulous  i)ipefishes.  The  synonymy  of 
Rhaphis  with  Belone  was  declared  by  Dorio,  according  to  Athenseus,* 
who  said  that  the  psXovrj  was  the  same  fish  they  called  fia^i<;.  The  name 
is  also  still  retained  in  composition  in  Greece,  the  Siphostonia  acus 
being  known  in  some  places  as  Saccorapha  {ffaxxopda>a)j  according  to 
Apostolides.^ 

So  far,  then,  as  all  the  statements  respecting  Belone  ahd  its  syno- 
nyms, Rhaphis  and  Ablenncs,  are  specific,  they  are  applicable  to  the 
pipefishes  .and  not  to  the  garfishes.  But  surely,  it  may  be  urged,  the 
garfish  must  have  been  noticed  by  Aristotle  or  some  of  the  ancient 
writers.  It  undoubtedly  was,  and  one  of  the  names  that  has  not  been 
identified  indicated  that  fish. 

Aristotle,  in  referring  to  those  fishes  which  are  gregarious,  names 
the  Sarginos  {lapyivo^)  just  before  the  Belone.*  This  alone  would  show 
nothing  and  would  cast  no  light  on  the  special  fish  intended,  but  it  so 
happens  that  very  slight  modifications  of  the  same  name  (aapydwot;^ 
Zapydva)  are  still  borne  in  Greece-  by  the  garfish,  according  to  Erhard, 
Apostolides,  and  Hoffman.  This  fact,  taken  in  connection  with  its 
habits  and  the  juxtaposition  of  the  name  to  Belone^  as  well  as  negative 
evidence,  leaves  little  or  no  doubt  that  the  Sarginos^  of  Aristotle  was 
the  garfish. 


>By  a  fortunate  lapsus  in  trausnteration,  Dr.  Jordan  gave  the  name  Aihlennes 
(instead  of  Ablennes)  to  a  subgenus  of  gars  pecuHar  to  America,  and  therefore  only 
a  meaningless  name  has  resulted  instead  of  the  more  objectionable  perversion  of  an 
ancient  one. 

2Book  VII,  section  111. 

^La  Pcche  en  Grece,  p.  11. 

'* Aristotle,  after  distinguishing  different  kinds  of  gregariousness  in  fishes,  col- 
locates them  as  follows:  OAwf  iya)eXald  /ern  ra  Toiddtf^iJVviAe^f  fiaiviAeq,  KuSioif  ^<JKec, 
aavpoi,  KcpaKivoif  aivodovreg,  rpiyXai,  a^vpaivat,  avT^lalf  IXeylvoif  d^cpivoif  aapylvoif  j^e/.ovaX^ 
rtv^olj  lov?.i6eif  nrjXafivdeCj  andfi^poif  KoXiai, — IX,  chap.  2  (3). 

^SarginoSf  it  has  been  said,  ^^  seems  to  be  A  derivative  of  oupybqj^  but  this  ety- 
mology appears  to  me  to  be  very  improbable,  and  the  similarity  of  the  two  names  is 
probably  a  mere  accidental  coincidence.  A  strange  identification  has  been  attempted 
of  the  Sarginos  with  the  Tetragonurua  curi^ri,  or,  in  the  words  of  Cresswell  (Aris- 
totle's History  of  Animals,  p.  321),  '*  Telrayonua  niger."  (It  may  be  added  that  the 
page  referred  to  in  Cresswell's  index  should  be  "234"  instead  of  **231.")  There 
is,  of  conrse,  not  the  slightest  jnstificatiou  for  such  an  identification. 
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It  is  possible,  too,  although  improbable,  that  in  ancient  times  there 
may  have  been  some  confusion  of  the  garfish  with  pipefishes,  and  that 
the  former  may  have  been  considered  as  overgrown  Belonides.  It  is 
still  more  possible,  and  even  probable,  that  in  the  lapse  of  time  such 
confusion  had  resulted  and  even  culminated  in  the  transfer  of  the  name 
Belone^  under  the  modified  form  peXoviSa^  and  to  the  garfish.  Certain  it 
is,  at  least,  that  Erhard  and  Apostolides^  have  given  the  last  name  as 
one  now  carried,  as  well  as  the  others,  by  the  garfish  in  Greece.  It  is 
proper  to  add,  however,  that  their  statement  has  not  been  confirmed  by 
Professor  Hofifman,  who  only  heard  Zargana  applied  to  the  garfish. 

Ax>ostolides  himself*  elsewhere  uses  only  the  name  Zargana,  as  when 
be  notices  the  fishes  of  passage^  and  those  that  are  caught  at  certain 
seasons.* 

It  must  be  remembered  also  that  the  same  name  is  not  infrequently 
ap]>lied  to  animals  diflfering  greatly,  because  they  have  some  super- 
ficial resemblance  or  adaptation.  Thus,  in  Greece  at  the  present  day,  the 
same  name  (ChelidonopsarOj  J(eXtdovo<papo)  is  given  to  the  flying  fishes  of 
the  genera  I)a<itylopterus  and  Exoccetus,  although  they  differ  greatly  in 
almost  everj'^  character  and  belong  to  different  orders.  The  resemblance 
between  a  garfish  and  pipefish  is  at  least  as  great  as  that  between  a 
dactylopterid  and  an  exoccetid. 

VI. 

The  synentognathous  fishes  were  by  most  naturalists  retained  in  the 
same  family  with  the  pikes  from  1817  to  1845,  when  MUller  segregated 
them  as  a  peculiar  family  under  the  name  Scomheresoces.  There  were, 
however,  several  dissentients  from  this  view,  and  partial  anticipations 
of  modern  views.  The  most  prominent  idea — and  an  erroneous  one — 
was  that  the  modification  for  emergence  from  the  sea  and  sustentation 
in  the  air  was  of  superior  systematic  value.  On  this  assumption  the 
flying  fishes,  or  Exoccetines,  were  differentiated  from  all  the  other  Synen- 
tognaths. 


^  An  aualogous  case  of  confasion  and  subBequent  transfer  of  name  by  tbe  modern 
Greeks  to  a  quite  different  fish  from  that  called  by  tbe  same  designation  among  the 
ancient  Greeks,  is  famished  by  Scarut.  The  Scartu  ( S/capof )  of  Aristotle  was  un- 
qaestionably  the  fish  which  still  bears  that  name  (or  Sparieoma  icarus)  in  ichthyo- 
ological  literature,  but  according  to  both  Apostolides  and  Hoffman  the  title  is  now 
applied  by  some  fishermen  at  least  to  a  Sargus  ( Diplodus  vetula).  Even  the  name,  as 
an  independent  species,  of  the  fish  so  renowned  and  prized  among  the  ancients 
(Nunc  Scarodatur  prmcipafuf  [etc.],  Pliny,  IX,  ch.  29),  does  not  appear  in  the  memoirs 
of  either  Apostolides  or  Hofi'man  and  Jordan. 

2La  P^che  en  Gr^ce,  p.  32  (1883). 

'Lres  pdcheurs  distingnent  bien  les  poissons  qui,  pendant  tonte  I'anu^e,  ne  quittent 
pas  les  c6tes,  et  cenx  qui  y  apparaissent  si  des  <$poqnes  d^termin^es.  Ces  derniers 
resolvent  le  nom  de  passagers  (Trepaort/cd),  tels  sont  les  difi'dreutes  esp^ces  de  Sardines, 
les  Maquereaux,  les  Scombres  maquereanx  (\o/o<o/),  les  Saurels  {XavpiAia)^  les  Thons 
{MayiQTiKOf  poisson  de  mai),  les  Pelamydes  et,  dans  certains  endroits,  les  B^lones 
(Zapyavat), — La  P^che  en  Grece,  p.  36. 

^Dans  ce  m^me  mois  [Septembre]  se  fait  aussi  la  p6che  des  B6lones  {Zapyave^), 
[etc.].— La  P6che  en  Qvhce,  p.  38.  Digitized  by  ^^uOglc 
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VII. 

As  early  as  1850,  Prince  Bonaparte  of  Ganino  had  used  the  names 
Belonidce  and  Exocoetidw,  In  his  "Conspectus  Systematis  Piseium,^ 
he  proposed  the  following  division  of  the  Esoces  or  Synentognathi : 

Section  VI.    PHARYXGOGNAXHr. 

Ordo  14.    Esocea. 

68.  Belonidae. 

160.  Belonini 6'     5        Med.Atl.Pac 80 

69.  Exocoeiidae. 

161.  ExocoBtini 2»      Mod.Atl.Pao 40 

6      7  120^ 

It  will- be  evident  to  one  familiar  with  the  status  of  ichthyology  in 
.1850,  that  the  families  so  named  have  quite  different  limits  from  those 
later  recognized.  In  fact,  they  are  simply  the  subfamilies  "  Belonini  ^' 
and  "Exocetini''  of  Bonaparte's  earlier  systems,  elevated  to  family 
rank.  The  Belonini  were  those  with  the  pectorals  normal  (pinnae 
pectorales  congrufe)  and  jaws  produced  (mandibulae  longissiraae,  in 
rostrum  acutum  protractuni);  they  thus  included  not  only  Belonidse  as 
properly  limited,  but  also  Scomberesocina?  and  Hemirhamphinae.  The 
Exocoetini  were  defined  solely  in  the  following  terms:  *<Exocetini. 
Piunte  pectorales  maximre,  volatui  aptae." 

As  Bonaparte  had,  in  the  same  "Conspectus,"  used  the  name  Lueiidcc 
in  place  of  Esoeidw  for  the  pikes,  it  is  almost  certain  that  he  had  been 
influenced  by  his  knowledge  of  Raflnesque's  work,  and  had  adopted 
the  names  given  by  him. 

YIII. 

In  1872  Gill,  in  his  "Arrangement  of  the  Families  of  Fishes," 
divided  the  Synentognaths  into  two  families. 

Order    SYNENTOGNATHI. 

139.  Belonidce.  Scomberesocidw,  Gthr.,  VI,  233,234-256. 

140.  Scombet^esocidce  Scomberesocidip,  Gthr.,  VI,  233,256-298. 

By  these  references,  the  family  Belonidic  was  limited  to  the  genus 
Belonej  as  recognized  by  Giinther,  and  Scomberesocida*  to  the  genera 
Scomberesox^  Hejnirhamphiis,  Arrhamphiis  and  Exoccetus^  of  the  same 
author.  Gill  was  led  to  this  classification  by  a  consideration  of  the 
rehitions  of  the  intermaxillary  and  supramaxillary  bones,  and  the  devel- 
opment of  the  characteristic  sui)plementary  bone  of  the  lower  jaw. 

'  ^*Fo88iles."  2  "Europ."  ^  ''Species  viventes.*' 
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In  1878  Professor  Ooi>e'  defined  the  Belonid(e  in  tbe  following  terms: 
Vhe  genua  Belone  must  be  placed  in  a  family  group  distinct  from  that  which 
melndes  the  genas  Exocceint  and  its  allies.  I  have  already  pointed  out  tbe  fact  that 
it  possesses  a  distinct  coroaoid  bone;  in  addition  to  this,  the  vertebrii^  display  zyga- 
popbjses,  a  character  nu usual  among  fishes.  On  these  two  characters  I  propose  the 
family  Belonid<e.  Professor  Gill  has  already  created  this  name,  but  be  did  not 
define  tbe  group  to  which  be  applied  it. 

These  views  were  not  adopted  for  some  time  by  other  authors,  Messrs.  • 
Jordan  and  Gilbert  and  others  preferring  the  older  compound. 

In  1885  Dr.  Jordan  *  accepted  the  two  families,  Belonidse  and  Scom- 
beresocidiie,  although,  by  a  typographical  slip,  all  were  placed  under 
the  former  name,  the  latter  having  been  forgotten. 

In  1888  Dr.  Jordan^  reverted  back  to  the  old  views,  combining  all 
the  Synentognaths  in  one  family  designated  as  Exoccetidce. 

Other  historical  data  may  be  obtained  by  reference  to  the  synonymy 
of  the  various  types. 

IX. 

The  gars  have  a  lower  jaw  peculiar  in  that,  in  addition  to  the  normal 
three  bones  (articular,  angular  and  dentary),  a  fourth  is  developed 
continuous  from  the  articuljir  and  lying  mostly  inside  of  the  upper 
portion  of  the  dentary.  This  element  appears  to  have  been  unnoticed 
by  most  naturalists  and  to  have  been  first  observed  by  Dr.  B.  C.  Bruhl. 

In  1847  Bruhl  *  published  a  figure  of  the  disintegrated  right  mandible 
in  which  the  supplementary  bone  is  marked  *'ZK'\  I  have,  however,  . 
been  unable  to  find  any  reference  to  it  in  the  text.  In  his  observations 
on  the  lower  jaw,*  Bruhl  indeed  stated  (erroneously)  that  an  excess 
over  three  bones  was  found  only  in  two  fishes,  Lejndosteus  and 
Osteoglossum,  ^ 

In  1878  Professor  Cope'  recalled  that  he  had  ^*  already  pointed  out 
that  [Belojie]  possesses  a  distinct  coronoid  bone",  and  considered  the 

'Synopsis  of  the  Fishes  of  the  Pernvian  Amazon,  etc.  (Proc.  Am.  Phil.  Soc, 
XVH,  695.) 

2  Catalogue  of  the  Fishes  of  North  America,  p.  59. 

'A  Manual  of  tbe  Vertebrate  Animals  of  the  Northern  United  States,  fifth  edition, 
p.  91. 

-lAnfaugsgrunde  der  vergleicbenden  Anatomic  aller  Tbierklassen,  Atlas,  pi.  xi. 
fig.  17. 

*  ^  39.  Der  Unterkiefer. 

*Vermebrung  der  Unterkiefertbelle  findetsich  wirklich  nur  bei  zwei  Fischen:  bei 
Lepidosteus  osseus  nnd  Osteoglossum  (nacb  Miiller),  die  sechs  Stiicke  in  jeder 
Unterkieferhiilfte  zuhlen.  Bei  Anarrhichas  lupus  befindet  sich  (nacb  Duvernoy's 
Angabe,  c. I.Tom.  IV,  Part  I,  pag.  20)  die  Gelenkfliicbe  des  Gelenkstiickes  an  einem, 
▼om  Ubrigen  GelenkstUcke  getrennten  Knochelchen,  das  er  subangulaire  nennt.  Das 
Vorkommen  von  vierTheileu  in  jeder  Unterkieferhiilfte  bei  Polypterus  .  .  .  bildet 
keine  Ansnabme  von  der  Norinalzahl,  [etc.]. — Aufangsgrnude  der  vergleicbenden 
Anatomic  aller  Tbierklassen,  p.  90. 

^Proc.  Am.  Phil.  Soc,  XVII,  695. 
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possession  of  that  element  to  be  one  of  the  two  cardinal  characters 
distinctive  of  the  family  Belonidje.* 

It  is  not  in  Belone  alone,  however,  that  the  sappleraentary  bone  in 
question  occurs.  It  is  also  to  be  found  (but  in  diminished  proportions) 
in  the  other  Synentognaths.  It  was  found  quite  independently  by  a 
disciple  of  Dr.  Jordan.  In  a  letter  to  me  dated  April  24, 1894,  Dr. 
Jordan  wrote: 

According  to  Mr.  Stark,  one  of  my  students  who  is  working  ont  their  skeletons, 
there  is  a  rudiment  of  this  so-called  ooronoid  in  all  the  Synentognaths  as  well  as 
in  Esox  1  =  Belone"]. 

Dr.  Jordan  has  aptly  called  the  element  in  question  the*  "so-called 
coronoid".'^  It  can  not  be  called  appropriately  the  coronoid,  as  that  term 
implies  homology  with  tlie  bone  so  called  in  Lepidosteids,  and  between 
those  iishes  and  the  Belonids  is  an  impassable  gap  and  a  host  of  inter- 
vening forms  without  any  corresponding  bone.  The  bone  in  question, 
therefore,  must  have  been  independently  developed,  and  consequently 
should  receive  a  distinctive  name.  Addentary  may  be  taken  as  a  some- 
what descriptive  designatioi 

X. 

In  the  present  communication,  I  have  preferred  to  adhere  to  my  pre- 
vious estimate  of  the  ExoccBtines,  Scomberesocines,  and  Hemirham- 
phines,  and  have  retained  them  as  subfamilies.  Dr.  Jordan,  however, 
has  elevated  them  to  family  rank,  and  in  a  letter  to  me  expressed  the 
following  sentiments: 

I  am  inclined  to  think  that  the  flying-fishes  and  the  half-beaks  at  least  should 
be  separated  into  distinct  families,  as  the  upper  pharyngeals  are  fully  united  in  the 
latter  and  separated  in  the  flying-fishes  and  in  Scomheresox.  I  am  sure  that  diff'erences 
of  this  gra<le  would  be  accepted  as  family  differences  in  large  groups  like  the  pcr- 
coid  fishes,  and  I  do  not  see  why  they  may  not  properly  be  so  regarded  here.  There 
is,  however,  no  doubt  of  the  close  union  of  these  forms  as  compared  with  Esox 
[Belone]. 

Dr.  Jordan's  opinions  are  entitled  to  the  utmost  consideration,  and 
it  is  quite  possible  that  I  may  be  convinced  hereafter  of  the  propriety 
of  this  enhanced  valuation  of  the  characteristics  of  the  several  groups 
in  question.  At  present,  however,  it  appears  to  me  that  the  difterences 
of  the  pharyngeals  in  certain  groups  recognized  by  both  of  us  as  nat- 
ural families,  are  quite  as  great  as  those  manifested  in  the  forms  still 
retained  in  the  family  of  Exocoetids.  Such  are  the  Scia?nids,  the  Poma- 
centrids,  and  the  Labrids. 

>  I  have  been  unable  to  learn,  eitber  through  an  examination  of  Professor  Cope's 
works  or  through  the  author  himself,  where  he  had  previously  pointed  out  that 
[Belone]  possesses  a  distinct  coronoid  bone.  Professor  Cope  was  unable  to  find  any 
previous  notice. 

-The  ''coronoid"  of  ganoids  can  not  be  homogenetic  with  the  homonymous  bone 
of  reptiles,  and,  as  the  name  appears  to  have  been  originally  used  in  connection  with 
the  crocodile,  the  ganoid's  may  be  called  "  coronine.'' 
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XI. 

Order  SYNENTOGNATHI. 

=Pkaryngognaihi  malacopterygiij  MCller,  A.rchiv  Naturgesch.,  9.  Jabrg.,  I,  p 

310,  1843;  16.  Jahrg.,  I,  p.  103,  1845;  AbhaDiU.  Akad.  Wise.,  1842,  p.  170. 

(Suborder.) 
=E80ce»,  liONAPAKTB,  Coiisp.  Sjst.  PisciuDtt,  Ordo  14,  1850.     (Order.) 
=Soft.-finiied  Pharyngeal  Fishes  { Malacopierygii)f  Adams,  Man.  Nat.  Hist.,  p 

106,  1854.     (Suborder.) 
=SyMpharyngodontea,   Bleekek,  Eniim.  Spec.  Piscium  Arch.  Ind.,  p.  xxx,  1859. 

( Tribus  of  Ordo  Esocea. ) 
=S!fMentognathi,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  p.  148  (1859).     (Sub 

order.) 
=Matacopteryan  pharyngognathi,  OCnther,  Cat.  Fish.  Brit.  Mus.,  V,  p.  1,  1865. 

(Suborder.     Abandoned,  and  family   Scomheresocidw  only    recognized,   VI, 

p.233.) 
=Synentognatki,  Cope,  Proc.  Am.  Assoc.  Adv.  Sci.  1871,  XX,  pp.  335.  338(1872) 

(Order.) 
=S€ambrSsoc€9f  Bleeker,  Atlas  Icb.  Indes  N^erland.,  VI,  p.  40,  1866-72. 
=:Synentognathif  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  pp.  367,  371,  1882. 

(Order.) 

Family  BXOOGiiTlD^]. 

<^Siagonote8j  OuMi^.uiL,  Zool.  Anal.,  p.  149,  1806. 

XEaoceiinif  Rafinesquk,  Indice  d'lttiolog.  Siciliana,  p.  35,  1810. 

>.Sairidiiif,  Rafinesquk,  Indice  d'lttiolog.  Siciliana,  p.  33,  1810. 

<^Sittgouiaf  Kafinesqce,  Analyse  Nat.,  p.  89,  1815. 

<CKxocei(le9f  Hisso,  Hist.  Nat.  do  TEurope  M^rid.,  Ill,  p.  440,  1826. 

<^Sci>mberesoce.%  MCller,  Archiv  Natargesch.,  9.  Jahrg.,  I,  p.  312, 184.^ ;  11.  Jahrg., 

I,  p.  102,  l&to. 
<^Scomb€r'E8oces  (SeamberesocidfB),  Agassiz,  Rept.  Brit.  Assn.  Adv.  8ci.,  1844, 

p.  292. 
^Exocwtidwj  BoNAPARTK,  Catalogo  Metodica  dei  Pesci  Europei,  pp.  8,  80, 1846. 
y> ExocaVidw,  Bonaparte,  Consp.  Syst.  Icb.,  fani,  69,  1850. 
X  Bdottidw,  Bonaparte,  Consp.  Syst.  Ich  ,  fani.  68,  1850. 
<itScomh€rcsocida'f  Adams,  Man.  Nat.  Hist.,  p.  106,  1854. 
<^Scomb€reaocid(Bf  Richardson,  Encyol.  Brit.,  8  ed.,  XII,  p.  264,  1856. 
<^Scomhrc90coidei ,  Bleeker,  Enam.  Sp.  Piscium  Archipel.  Indico,  p.  xxx,  1859. 
xScoml}€re8ocoid(v,  Gill,  Cat.  Fishes  E.  Coast  N.  America,  p.  38,  1861. 
^  ExocatoidaSj  Gill,  Cat.  Fishes  E.  Coast  N.  America,  p.  38,  18(>1. 
<^Scon\breBOcid(Py  GDnthkr,  Cat.  Fish.  Brit.  Mus.,  VI,  p.. 233,  1866. 
K^ScombresocidcPj  Cope,  Proc.  Am.  Assoc.  Adv.  Sci.,  XX,  p.  338,  1872. 
=Seombere80oid(Ff  Gill,  Arrang.  Fara.  Fishes,  p.  14,  1872. 
<^Scombereaoce*tf  Fitzinger,  Sitz.  K.  Akad.  Wisseusch.  Wien,  LXVII,  1.  Abth., 

p.  36,  1873. 
<^Scombre8ocida',  Poky,  Anal.  Soc.  Esp.  Hist,  Nat.,  IV,  p.  9,  1875.- 
<^Scombere80(Tid(Fj  Jokdan  and  Gilbert,  Syn.  Fishes  N.  America,  i>p.  75, 371,  1882. 

Diagnosis. — Syuentognatlii  with  the  supramaxillaries  only  in  contact 
with  the  interinaxilla)'io8,  the  mandible  with  a  reduced  intradentary 
bone,  the  hypopharyiigeals  united  in  a  broad  triangular  body,  the  third 
pair  of  epipharyngeals  much  enlarged,  those  of  tiie  fourth  pair  aborted 
or  united  with  the  ihird,  and  the  vertebne  without  zygapopliysoid 
proces.se8. 
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Subfttixiily    SCOIMBKRKSOCINJE). 

=:Scomhere80cin(e,  Qill,  Cat.  Fishes  E.  Coast  N.  America,  p.  38,  1861. 
z=Sc(mber€8ocin€ef  Jordan  and  Gilbert,  8yn.  Fishes  N.  A.,  p.  372, 1882. 
Sphyrenldia  genus,  Rafinksque,  1815. 

DiagnoBis. — Exoccetidtj  with  both  jaws  more  or  less  elongated  and. 
attenuated  forward,  pectoral  fins  moderate,  and  the  epipharyngeal s  of 
the  third  pair  separate  from  each  other. 

Two  genera  are  known. 

Genus    SCOMBERESOX. 

ScomberesoXf  LACl^pfeDE,  Hist.  Nat.  des  Poissons,  V,  p.  344,  1803. 

Sayris,  Rafixesque,  Car.  Ale.  Gen.  e  Sp.,  p.  60,  1810;  Anal.  Nat.,  p.  89,  1815. 

Lea  Scombr^80ces,  Cuvier,  R^gne  Animal  (Ire  M.),  II,  p.  186,  1817. 

ScomheresoXf  Cuvier  and  Valenciennes,  Hist.  Nat.  des  Poissons,  XVI 1 1,  p.  460, 

1846. 
Grammiconoiu8f  Costa,  Ann.  Mus.  Zool.  Napoli,  1862,  p.  55. 
Scombresox,  GCnther,  Cat.  Fish.  Brit.  Mub.,  VI,  p.  256,  1866. 

From  this  genus  should  be  removed  the  S,  brevirostris  of  California^ 
which  is  distinguished  by  the  short  or  curtailed  forceps-like  jaws. 

Genus    COLOLABIS. 
CololabiSf  Gill,  MSS. 
Scombresox,  sp.,  Peters  et  al. 

Type  C.  hrevirostris, 

SubOimily    KXOCCETINJE. 

<  Lepomittf  Rafinesque,  Analyse  Nat.,  p.  88,  1815. 

=  Exoca^tini,  Bonaparte,  Giorn.  Accad.  di  Scieuze,  LII  (Saggio  Distrib.  Metod. 
Auimali  Vertebr.  a  Sangiie  Ir^ddo),  p.  94,  1832. 

<  Exocetinw,  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  II,  p.  296,  1839. 

=  Exoo(€tlni,  Bonaparte,  Nuovi  Annali  delle  Sci.  Nat.,  II,  p.  133,  1838;  IV,  p. 

274,  1840. 
=  Exoccctinif  Bleeker,  Ennm.  Sp.  Piscinm  Archipel.  Indico,  p.  30,  1859. 
=  Exocatl former,  Bleeker,  Atlas  Ich.  Indes  N<5erland.,  VI,  p.  67,  1866-72. 
—  ExocoetitKt,  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  p.  372,  1882. 

Diagnosis. — Exocoetids  with  both  jaws  rounded  or  simply  angulated 
forward,  pectoral  fins  enlarged  and  adapted  for  sustentation  of  the 
body  in  the  air,  and  the  epipharyngeals  of  the  third  pair  separate. 

Genug  EXOCCETUS. 

Exocatus,  Lixx.EUS,  Syst.  Nat.,  10th  ed.,  I,  p.  316,  1758  (E.  voliiana,  only  sp.). 
ExocwtuSf  Weinland,  Proc.  Boston  Soc.  Nat.  Hist.,  VI,  p.  385,  1859. 
CypselaruBy  Swaixsox,  Nat.  Hist.  Fishes,  etc.,  II,  p.  296,  1839. 
rtenivhthySf  MCller,  Archiv  Naturgesch.,  9.  Jahrg.,  I,  p.  312,  1843. 

Genus  HALOCYPSELUS. 

HalooypseluM,  Weinland,  Proc.  Boston  Soc.  Nat.  Hist.,  VI,  p.  385,  1859  (mesoga9'' 
ter). 

Genus  PAREXOCCETUS. 

Parexocceiu^,  Bleeker,  Nederl.  Tydschr.  Dierk.,  Ill,  p.  105,  1865. 
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Genus  FODIATOR. 
Fodiator,  Jordan  and  Mkek,  Proc.  U.  S.  Nat.  Mns.,  VIII,  p.  45,  1885. 

SubfUniily .  HBM IRHA-MFHIN  JE. 

=  HemirhamphincBf  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  p.  148  (1859). 

=  Hemirhamphina'y  Poey,  Anal,  de  la  Soc.  Esp.  de  Hist.  Nat.,  IV,  p.  38, 1875. 

=:  HemirhamphincPy  Gill,  Cat.  Fishes  E.  Coast  N.  America,  VI,  p.  38, 1872. 

=  Hemirhamphi/ormee,  Bleeker,  Atlas  Ich.  Indes  N^erland.,  VI,  p.  51,  1866-72. 

=  Hemirhamphinoff  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  p.  372,  1882, 

DiagnosiJt, — Bxocoetids  with  the  upper  jaw  angalate  and  the  lower 
produced  into  an  elongated  beak,  pectoral  fins  moderate  or  little 
enlarged,  and  the  epipharyngeals  of  the  third  pair  closely  united  in  a 
transverse  plate. 

Genus  EULEPTORHAMPHUS. 
Euleptorhamphui,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  p.  156  (1859). 

Genus  OXYPORHAMPHUS. 
OxyporhamphuHy  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  p.  273  (1863). 

Genus  ZENARCHOPTERUS. 
ZenarchopieruH,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  p.  273  (1863). 

Genus  CHRIODORUS. 
Chriodorns,  GoODE  and  Bean,  Ptoc   U.  8,  Nat.  Mos.,  V,  p.  432  (1882). 
Genus  DERMOGENYS. 

Dermogcnjfs,  Van  Hasselt.  Algem.  Konsten  Letterh.,  1823,  No.  35,  p.  131  (fide 
Blerker). 

Dermof/enys,  (Van  Ha8SEI.t)  Bleeker.  Ned.  Tydschr.  Dierk. ,  III,  p.  165,1865. 

Dermaiogentft,  GOnther,  Cat.  Fish.  Brit.  Mus.,  VI,  pp.  260,  275,  1866.  (Sub- 
genus.) 

Hemirhamphu8y  sp.,  GOnther. 

Genus  HEMIRHAMPHODON. 

Hemirhamphodon,  Bleeker,  Ned.  Tydschr.  Dierk.,  Ill,  p.  139,  1865. 
ffemirhamphuSf  sp.,  GCntiier. 

Genus  ARRH AMPHUS. 

ArrhamphuB,  GCnther,  Cat.  Fish.  Brit.  Mus.,  VI,  pp.  233,  277,  1866. 
OxyporhampkusjSp.y  Bleeker. 

Genus   HEMIRAMPHUS. 
Hemiramphus,  Cuvier,  R^gne  Animal,  II,  p.  374,  1817. 

Genus   HYPORHAMPHUS. 
Hyporhamphus,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  p.  131  (18.59). 

Family  ESOCID^.. 

<^Siagonoies,  Dum1^:ril,  Zool.  Anal.,  p.  149,  1806. 

<^E»o€idif  Rafinesque.  Indice  d'lttiolog.  Siciliana,  p.  34.  1810. 

<iSiagoia,  Rafinesque,  Analyse  de  la  Nature,  23.  fam.,  p.  89,  181.5w 

Proc.  N.  M.  95 12  ^^^^T^ 
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<E9oceBy  CuviER,  R^gne  Animal,  1«  <Sd.,  II,  p.  182, 1817;  2«»  6d.,  II,  p.  281, 1829. 

<iE8ocidai,  Fleming,  Phil.  Zool.,  p.  385,  1822. 

K^Eaociena,  Eeociif  Latreille,  Fam.  Nat.  Rhgne  An.,  p.  121,  1825. 

<Exoceid€8,  Risso,  Hist.  Nat.  Europe  M<§rid.,  Ill,  1826. 

<^E8ocidcBy  BoNAPAUTK,  Giom.  Accad.  di  Scienze,  LII  (Saggio  Distrib.  Metod. 

Animali  Vertebr.  a  Sangue  Freddo),  p.  94,  1832. 
<^E$ocida>,  Bonapaktk,  Nuovi  Annali  delle  Sci.  Nat.,  II,  p.  133, 1838;  IV,  p.  273, 

1840. 
'^^Salmonidcey  Swainsox,  Nat.  Hist,  and  Claas.  Fishes,  etc.,  II,  pp.  184, 283, 1839. 
<lBrochet8  ou  LucioideSj  Valenciennes,  Hist.  Nat.  Poiss.,  XVIII,  1846. 
<^Belonid(ef  Bonaparte,  Consp.  Syst.  Ich.,  fam.  68,  1850. 
=BelonxdoBj  Gill,  Arrang.  Fam.  Fishes,  p.  14,  1872. 
=Belonidcp,  Cope,  Proc.  Am.  Phil.  Soc,  XVII,  p.  695,  1878. 
j=B€hnid(P,  Jordan  and  Fordyce,  Proc.  U.  S.  Nat.  Mos.,  IX,  1886,  p.  339. 

Diagnosis. — Synentognathi  witli  the  supramaxillaries  united  by  su- 
ture with  the  iutermaxillaries,  the  mandible  with  an  elongated  iutra- 
dentary  bone,  the  hypopharyngeals  united  in  a  narrow  body,  the  third 
pair  of  epipharyngeals  little  enlarged,  those  of  the  fourth  pair  distinct 
from  the  third  and  from  each  other,  and  the  vertebrje  with  distinct 
zygapophysoid  processes. 

SubfUinily  KSOCIN-ffi:. 

<^E80X\dia,  Rafinesque,  Analyse  Nat.,  p.  89,  1815. 

<^Belomn\,  Bonaparte,  Niiovi  Annali  delle  Sci.  Nat.,  II,  p.  133, 1838;  IV,  p.  274, 

1840. 
K^Beloneinij  Blekker,  Enum.  Sp.  Piscium  Archipel.  Indieo,  p.  xxx,  1859. 
=Belonina\  Gill,  Cat.  Fishes  E.  Coast  N.  America,  p.  38,  1861. 
=^B€lonini,  Poey,  Anal,  de  la  Soc.  Esp.  de  Hist.  Nat.,  IV,  p.  9,  1875. 
=zMa8tacembeHforme8,  Bleeker,  Atlas  Ich.  Indes  N6erland.,  VI,  p.  43,  1866-72, 
=^BeloninWj  Jori>an  and  Gilbert,  Syn.  Fishes  N,  America,  p.  372,  1882. 

Genus   ESOX. 

Maslacemhelna.  Klein,  Hist.  Pise.  Nat.,  IV,  p.  21,  1744. 

Eaox,  LiNN.tus,  Syst.  Nat.,  ed.  10,  I,  p.  313,  1758. 

Esox,  Rafinesque.  Car.  ale.  Gen.  e  Sp.,  p.  59, 1810. 

Haphisioma,  Rafinesqie,  Anal.  Nat.,  p.  89,  1815. 

Belonc,  CuviER,  Regne  Animal,  II,  p.  185,  1817. 

Bamphistonia  (RAFiNEStjUK)  Swainson,  Nat.  Hist.  Fishes,  etc.,  II,  p.  29C,  1839. 

Macroyuafhns,  Gronow,  p.  147,  1851. 

JIastacembeluSj  Bleeker,  Nederl.  Tijdskr.  Dierk.,  Ill,  p.  214,  1866. 

Genus  TYLOSURUS. 

Tiflosurus,  Cocco,  Giorn.  Sc  Lett,  e  Arte  Sicil.,  "XVII,  p.  18,  1829". 
TyhsuruSf  .Jordan  and  (iILBERt,  Syn.  Fishes  N.  Am,,  p.  372,  1883. 

Genus  ATHLENNES. 

Jthlennea,  Jordan  and  Meek,  Proc.  U.  S.  Nat.  Mus.,  IX,  p.  343  (snhgenus),  1886. 
Athlenne8.  Jordan,  Man.  Vert.  An.  N.  U.  S.,  5th  ed.,  p.  92  (genus),  1888. 

Genus   POTAMORRHAPHIS. 

Poiamorrhaphi8f  GCnther,  Cat.  Fish.  Brit.  Mus.,  VI,  pp.  234, 256  (subgenus),  1866. 
LymnobelH8y  Agassiz,  Journey  to  Brazil,  p.  237,  1868. 
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ON  THE  APPLICATION  OP  THE  NAME  TEUTHIS  TO  A 
GENUS  OF  FISHES. 


By  Theodore  Gill,  LL.  1). 


Two  SPECIES  were  originally  referred  to  the  geuus  Teuthvt  by  Lin- 
nseos,  one  of  which  was  later  referred  to  the  genus  Siganua  or  Ampha- 
.  eanthusj  and  the  other  to  the  geuus  Acanthurtis,  There  has  been  much 
diversity  of  opinion  among  recent  authors  respecting  this  usage.  Dr. 
GUuther  has  taken  Teuthis  for  Siganus^  and  I  have  adopted  the  name 
in  place  of  Acnnthurus,  Dr.  Jordan  has  wavered  between  the  two 
systems.  Immediately  after  the  publication  of  articles  by  Gill/  and 
Meek  and  Hofl&nau,*  in  which  Teuthis  was  accepted  instead  of  Acan- 
thurus^  he  adopted  the  name  with  the  same  sense.'  Later  he  dissented 
and  expressed  the  opinion  that  "the  change  of  the  name  of  this  genus 
from  Acanthurus  to  Teuthis,  as  made  by  Gill  and  Meek,  seems  unnec- 
essary. The  name  Teuthis  was  based  by  Linnaeus  on  T.  hepatus  and 
T.javus.  Its  first  restriction  was  to  the  latter  species,  a  representative 
of  the  Teuthis  of  Giinther,  the  Siganus  of  Forvskill."*  He  has  adhered 
to  this  opinion  since.'  I  shall  now  proceed  to  demonstrate  that  this 
opinion  is  the  result  of  an  imperfect  view  of  the  literature. 

I. 

The  name  Hepatus  was  introduced  informally  into  ichthyology  by 
Artedi  in  1738  and  afterwards  employed  with  a  generic  diagnosis  by 
Gronow  (Latin,  Grouovius).  Gronow,  in  his  "  Zooi)hylacium,"  recog- 
nized two  species:  (1)  Hepatus  cauda  fronteque  iriermihus,  and  (2)  Hepa- 
tus mucronereflexo  utrinque  prope  caudam;  the  former  is  an  Acanthurid 
and  the  latter  a  Sigauid  or  Amphacanthid.    Further,  the  Acanthurid 


'Proc.  U.  S.  Nat.  Mus.,  VII,  pp.  275-281,  1884. 
2Proc.  Acad.  Nat.  Sci.  Phila.  1884,  pp.  227-231  (1884). 
'Proc.  U.  8.  Nat.  Mus.,  VIII,  p.  386,  1885. 
^Proc.  U.  S.  Nat.  Mu».,  IX,  p.  49, 1886. 

*Proc.  U.  S.Nat.  Mns.,  XI,  p.  552,  1888;  XII,  p.  65(),  1889;  XIII,  p.  323,  1890;  XIV, 
p.  113,  1891,  etc. 

ProceediQicii  of  the  TJuitod  States  National  Museum.  Vol.  XVIIl— No.  1052. 
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was  described  from  a  specimen  of  the  West  Indian  A.  chirurgm^  which 
was  recorded  by  Dr.  Giinther*  in  1861  as  being  then  in  the  British 
Museum. 

ir. 

The  name  Tenthis  was  introduced  in  the  twelfth  edition  of  the  Sys- 
tema  Naturae  by  Linna?us  *  as  a  substitute  for  HepatuSj  and  in  fact  hia 
knowledge  of  the  group  so  called  was  originally  chiefly  derived  f^om 
Gronow.  Prom  misapprehension  as  to  the  position  of  the  ventral  fins, 
lie  referred  it  to  the  *<  Pisces  Abdominales''  between  Silurus  and 
Lorwariaj  and  it  must  be  here  recalled  that  he  had  already  recognized 
thiee  species  of  Acantliurids  which  he  associated  with  the  Chsetodons, 
viz:  C.  (10)  nigricans^  C.  (12)  Uneatus,  and  C.  (13)  triostegus.  Had  it 
not  been  for  the  misapprehension,  he  would  doubtless  have  referred 
his  species  of  Tenthis  also  to  Chwtodon.  Linnaeus  was  inferior  as  an 
ichthyologist  to  both  Artedi  and  Gronow,  and  the  only  reason  for 
rejecting  the  earlier  and  adopting  his  later  name  for  a  genus,  is  because 
the  binomial  nomenclature  was  not  adopted  by  Gronow  in  the  work 
cited.  Accepting,  as  we  do,  these  principles,  we  commence  with  Lin- 
nfeus,  and  first  have  to  incjuire  what  that  naturalist  actually  meant. 
All  that  is  published  in  the  twelfth  edition  of  "Systema  Naturae ''=* 
concerning  Tenthis  is  here  reproduced,  it  being  recalled  that  the  genus 
was  referred  to  the  Pisces  Abdominales. 

176.  Teuthis.  Caput  autice  subtruncatum. 
Memhr,  branch,  radiis  V. 

Denies  simplicl  serie,  soquales,  I'igicH;  approximati. 
HsrATrn.  1.  T.  spina  utrinqne  caudnli  recnmbente  iiiobili. 

Brown.  Jam.   455.   Tenthis  fiisca  cepruleo  uitens,   aciileo  siuiplici 

ntrinqne  ad  caudam. 
(iron,  soo'ph.   353.    Heiiatiis  miicroiie  reflexo  utrinqne  prope  caudam. 

D  3«i  P.  16.  V.  i  A.  A  C. . . 
Seb.  mu8.  3,  p.  104,  t.  33,  /.  3.   ChtPtodon  caTulescens,  dorno  nigro, 

canda  a^quali  exalbido  ui^oque  varia. 
Catesb.  car.  2,  p.  10,  /.  1,/.  1.   Turdus  rhomboides. 
Vahnt.  ind.  3,/.  77,  383, 404. 
Habitat  in  Carolina,  Amboiua. 

Caput  maxinie  declire.   Dentes  a^quales,  rigidij  unica  aerie.   l*inna  dor- 
Balis  radiia  primis  8  spinoais.    Yentrales  1   apinoso.    Analis  3 
apinoaia.     Adutrumque lattia euudce  Spina validaf  aubulatay  mobiliSy 
crigibilia,  recumbens,  in  auico  latitana. 
•lAvrs.  2.  T.  Cauda  utrinque  mutica.    Gron.zooph.3o2.    Hepatus  cauda  frontec|ue 
iuerniibus.    D.  i^  P.  15.  V.  ?  A.  ,\',  C. 
VaUnt.  tnrf.  3,  p.  339,/.  410.    Leervisob. 
Habitat  ad  Javam. 

Corpus  niaculia  Jongitudinalibua  caruleacentibua.   Cauda  lunata.    Pin- 
nnram  veutralium  radiua  2>nmu8  et  ultimua  apinoaua. 


1  Cat.  Fish.  Brit.  Mus.,  Ill,  p.  330. 
'LinnaniB,  Syst.  Nat.,  I,  p.  507. 
^  Vol.  I,  p.  507. 
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The  first  of  these  species  is  evidently  the  same  as  the  second  si^eeies 
of  HepatuSy  while  the  second  is  the  first  si>ecies  of  Hepatu^  of  Gronow's 
sj'Btem.  Linna^ns  did  not  know  these  sijecies,  as  such,  through  autopsy, 
and  derived  his  knowledge  of  them  almost  entirely  from  (iroiiow, 
simply  adding  some  synonyms,  in  several  cases  erroneously. 

1  repeat  that  the  genus  Teuihis  of  Linnjeus  was  purely  the  result  of 
misapprehension  or  ignorance;  and  the  genus  l>eing  misplaced  in  the 
order  Abdominales,  its  characters  contrast  with  those  of  any  genus  of 
that  order,  but  not  with  those  of  species  referred  to  the  Thoracici,  some 
of  whovse  representatives,  retained  in  the  genus  Chcptodoriy  have  precisely 
the  same  characters,  and  in  fact  are  nearly  related  congeners  of  one  of 
the  species  of  Teuthis.  The  characters  selected  for  the  generic  diag- 
nosis, too^  are  of  the  least  value  and  not  even  applicable  in  all  cases, 
the  only  important  characteristic  being  the  dentition,  and  in  the  expres- 
sion thereof  Linnaeus  was  more  successful  than  Gronow,  although  in 
other  respects  much  inferior. 

Although  almost  all  of  the  LinnsBau  genera  were  composite  and 
many  of  them  embraced  representatives  of  a  number  of  distinct  fam- 
ilies, the  fact  that  the  Swedish  naturalist  referred  two  generic  types  to 
Teutkis  has  appeared  to  some  good  ichthyologists  a  sufificient  reason  to 
ignore  the  name  for  either.  Thus  both  Kner  and  Klunzinger  adopted 
the  names  AmpJiacanthus  and  Acanthurua, 

Kner  remarked :  ^ 

Der  Name  Teuthin  diirfte  kaam  berechtigt  sein,  obigen  Gattungsnamen  wieder  zii 
verdriins^eu,  da  Linn6  ihii  wohl  fUr  eiiiige  Arten  dieser,  aber  auch  der  Gatt.  Acan- 
ikurusi  beniitzte. 

Klnimnger  observed:* 

Der  Name  Amphacanthus  ist  vorzaziehen,  da  Liun^  aoter  deiu  Namen  Teuihis  so  wohl 
einen  AmphaoanthHS  ale  eiuen  Acanihurut  besclirieben  hat. 

III. 

In  1775  Forsk^l,  in  his  •*Descriptiones  Animalium  [etc.]  quae  in  itinere 
orientale  observavit,"  introduced  new  generic  or  group  names  for  species 
severally  congeneric  with  the  species  of  Hepatus  or  TeuthiSy  in  a  some- 
what informal  manner,  but  which,  nevertheless,  admits  of  no  doubt  as 
to  his  meaning  and  intent.  The  data  maybe  given  in  the  order  of  the 
volume. 

First,  on  the  reverse  of  the  false  title  page  (ii,  but  not  numbered) 
succeeding  the  introduction  and  table  of  contents,  is  a  list  of  "Nova 
Genera,'*  among  which  four  "  Piscium''  are  named,  viz: 

Salaria.     (Gadii8  3.) 
Scaru0.     (Scams  11-18.) 
SiganuH.     (Scania  9-10.) 
Acanthnrus.    (Chsetodon  88-89.) 


1  The  numbers  after  tlic  genera  refer  not  to  the  naniber  of  specieH  in  the  respective 
genera,  bat  to  the  serial  numbers  of  all  the  fishes  described. 
-Kner,  Novara  Exped.  Fische,  p.  205,  18^55. 
»  Vrh.  k.  k.  «»ol.-bot.  Ge,.  Wien,  XXI,  „.  501,  1871.  ^.^^.^^^  ^^  GoOglc 
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Secondly,  in  the  succeeding *< Faunae  Orientalis  Conspectus ^ prefatory 
to  the  "  Descriptiones  Animalium"  ^  the  following  names  are  to  be  found : 

Scarus :  noyum  genus.  ^Kapoq, 

9(a)  rivulaim:    DjezaH  vel  Sigdn.  [Arabic  letters.]    Nov.  genus:  Siganus. 

10  (b)  stellatns.     Ohiejeh&n.     [Arabic  letters.] 

No  corresponding  mention  of  the  name  Acanthurtis  occurs  under 
Chcetodon? 

Thirdly,  on  referring  to  the  text  (page  25)  these  species  are  mentioned 
in  the  following  terms: 

Scarus  novum  genus  antiquo  nomine  Dx^ipoc.  Character  generieus :  Dentium  loco 
maxillio  ipsee  eminentes,  margine  dentato-crenatro,  ossesR. 

9.  Scarus  sigauus;  rivulatus;  maxillis  coutinuis,  complanatis,  margine  serrato- 
denticnlatis :  denticnlis  approximatis,  filiformibus;  a  medio  labio  paulatim  decre- 
scentibns. 

[A  detailed  description  of  the  species  follows.] 

Obs*.  Videtur  genus  proprium  una  cum  seqnento  constituere;  quum  habitus  prorsns 
pruprius.    Nomcn  Sigani  desumtum  ex  Arab.     Sidjan  vel  Sigian. 

10.  Scarus  stellatus ;  ovalis  fasciis  annulis  ca^.ruleo-pallidisi  subhexagonis,  undi- 
que  contiguis. 

The  name  Sigamis  was  thus  (1)  formally  proposed  as  that  of  a  new 
genus  or  "novum  genus";  (2)  the  diagnosis  of  the  " )S!cart*»  siganv^^ 
was  related  intentionally  to  thegeneric  characters,  as  will  be  perceived 
by  a  comparison  of  it  with  that  of  the  succeeding,  and  (3)  the  group  was 
recognized  as  a  natural  genus  on  account  of  the  peculiar  habit  or 
appearance  of  the  two  species  for  which  it  was  proposed. 

The  "new  genus"  was  quite  properly  adopted  by  Cuvier,  for  a  time 
at  least. 

In  connection  with  Ghcetodon,^  a  proposition  was  made  to  distribute 
the  species  of  the  Linn^ean  genus  among  three  subdivisions,  as  follows : 

Geunsboc  subdivisionem  admittit:  (a)  Chcetodon:  dentibns  filiformibus^  brevibus, 
numerosis,  multorum  ordinum,  densis,  acutis,  inforioribus  sensim  niinoribus.  P.  Br. 
radiis  6.  Spina)  P.  A.  3.  (b)  Abu-<Jef  duf:  dentibus  maxillaribiis  unius  scriei,  fili- 
formibus, contiguis,  submobilibus,  obtusis,  dentibus  faucium  nullis,  annulo  subtua 
circa  oculos.  P.  Br.  rad.  5.  Spina*  P.  A.  2.  (c)  Acanthurus:  dentibus  unius  serioi, 
rigidiS;  acutis,  contiguis^  vel  siraplicibus  vol  lobatis.  Cauda  in  utroque  latere  acnleo 
uno  vel  pluribus;  exserto  et  rigido;  vel  uiobili  et  recondendo.  Diversum  prorsns  a 
Obictodonte  genus;  aliquande  propriam  constituens  familiam. 

This  procedure  was  even  less  formal  than  the  introduction  of  the 
genus  Siganusj  but,  nevertheless,  the  name  Acanfhuru4i  has  been  very 
generally  accepted  as  a  generic  name  for  the  species  of  the  family  dis- 
tinguished by  the  characters  attributed  to  it. 

It  is  again  to  be  recalled  that  the  first  Linn^an  species  of  Teuthis  is 
congeneric  with  the  Acanthiiri  of  Forsk&l,  while  the  other  is  congeneric 
with  the  two  Sigani  of  the  same  author. 


I  Page  X.  ♦  Pages  xii,  xiii.  '  ^  Page  25. 
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IV. 

In  1817  Cuvier,  in  the  first  edition  of  the  "R^gne  Animal"^  adopted 
the  two  genera  of  Forskal  with  the  following  names: 

Let  Sidjana.    (Amphacanthiis,    Schn.) 

L€8  Acanthure».    Bl.     (Thelitis.    L.     Harpurtts.    Forsk.) 

If  this  means  anything,  it  must  be  that  he  would  adopt  the  name 
^^Theutis'^  for,  or  at  least  limit  it  to,  the  ^^  Acanthures,^^  but  the  meaning 
is  certainly  ambiguous;  the  restriction,  however,  is  not. 

In  1829Cuvier,  in  the  vsecond edition  of  the  "  R^gne  Animal,"^  retained 
the  same  genera  under  a  different  guise,  viz : 

Les  Sidjans.    (Siganus.    Forsk.)  Buro  de  Commerson ;  Cenirogiuier  <lo  Houttuyn; 

Amx)hacanihu8  de  Bloch. 
Les  AoanthureM  {AoanihuruB.    Lac^p.  et  HI.).     Harpurus,   Forster.     Vnlgairement 

Chirurgiens. 

Here  the  name  "  Theutis^^  or  <*  Teuthis^^  is  entirely  ignored,  but  Siganus 
is  accepted  as  the  scientific  name  of  the  genus  with  the  limits  assigned 
to  it  by  Forsk&l. 

In  1822  Fleming  ^  admitted  as  genera  of  the  fourth  section  "  (d) "  of 
"  ScomberidjB,"  the  genera  "140,  Amphacanthus  (Scarus  tfigantis),^  "141, 
Theuiis  (T.  hepatus),^^  and  "142,  ^asem.^  Theuthis  {Teuthis)  is  thus 
definitely  restricted  by  specific  mention  of  type  to  the  surgeon- fishes. 

In  1832  Minding,  in  Bis  "  Lehrbuch  der  Naturgeschichte  des  Fisches,"* 
adopted  the  same  two  genera  with  the  following  names : 

(1)  Sidian,  Amphacanthiis. 

(2)  Felsenfisch,  Tenthis;  {TevfUg  eine  Sapienart  bei  den  (ir.). 

One  species  was  mentioned,  the  "  Wundarzt,  T,  ehirurgus.^^ 
In  1833  Bonaparte  (then  Prince  of  Musignano),  in  the  second  part 
of  his  "Saggio  di  una  Distribuzione  metodica  degli  Animali  Verte- 
brati,"  gave  the  following  genera  under  Teuthididae  i^ 

158.  Siganas,  Forsk.     (BurOy  Comm.  CentrogasteTf  Routt. 

Amphacanthua,  BL)  M.  Indico.  20. 

159.  Teathls  L.     (AcanthurtiSf  Ladp.;  HarpuruSf  Forst. ; 

Aspisurus,  Ladp.  del.)  Atl.  Pac.  fra  i  Trop.  25. 

1.  Teuthis,  Nob. 

2.  AcanthnrnS;  Nob. 

3.  Scopas,  Nob. 

4.  Ctenodon,  Nob. 

Both  names  (/S^tz/a/iU^  and  Teuthis)  were.  thu»  again  used  with  the 
limits  still  retained  by  me. 


»Vol.  II,  p.  330. 

2  Vol.  II,  p.  223. 

3  Philosophy  of  Zoology,  p.  3J)6. 
*  Page  111. 

*The  other  genera  of  TeuthididiP  admitted  were:  160,  Prionurus,  Lac6p. ;  161, 
Kaseus,  Commers.  (Monoceros,  BL);  162,  Axinurus,  Cuv. ;  163,  Priodoiitichthys,  Nob. 
(PriodoUf  Cuv.). 
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Far  from  the  "  first  restriction "  of  Teuthis  being  to  Siganus  (as 
claimed  by  Jordan),  it  was  not  till  near  the  close  of  the  first  half  of  the 
nineteenth  century  that  any  i)roposition  to  that  effect  was  published. 

In  1849  Dr.  Cantor,*  in  his  Catalogue  of  Malayan  Fishes,  used  the 
name  Teuthis  in  place  of  Sigamis  or  Arnphacanthns. 

In  1854  Dr.  Gray  published  a  ^'Catalogue  of  Fish  collected  and 
described  by  Lawrence  Theodore  (Irouow/'  now  in  the  British  Museum, 
and  this  was  the  first  publication  of  a  manuscript  of  that  great  ichthy- 
ologist, who  died  iu  1778.  Unfortunately  no  attempt  was  made  by  an 
editor  to  collocate  the  sheets  in  systematic  order,^  and  hence  we  find 
closely  allied  genera  often  widely  removed  and  approximated  to  those 
with  which  they  have  no  afi&nity.  Among  those  widely  separated  are 
Teuthis  (p.  142)  and  Acronurus  (p.  190).  The  former  name  had  been  sub- 
stituted by  Gronow  for  his  own  Hepatn^y  but  restricted  to  the  Sigani, 
and  the  latter  was  a  new  name  for  the  Acanthuri. 

In  1861  Dr.  Giinther  ^  followed  Cantor  and  Gronow  iu  retaining  the 
name  Teuthis  for  the  amphacauthoid  fishes  and  Acatithurus  for  the  sur- 
geon fishes;  he  also  revived  the  name  Acranurtus  for  what  are  now 
known  to  be  young  of  the  Acanthuri,  although  none  were  known  to 
Gronow  himself/ 

The  example  thus  set  by  Dr.  Giinther  has  been  generally  followed  by 
his  successors. 

YI. 

It  may  become  known  to  some,  that  about  1840  Bonaparte  recognized 
two  families  bearing  the  same  names  as  the  Giintherian — Teuthididae 
and  Acanthuridae, — and  it  might  naturally  be  supposed  that  the  names 
represented  the  same  groups  defined  by  Gunther.  Even  if  such  were 
the  case,  the  past  nomenclature  would  not  be  affected  thereby,  and  at 
most  a  change  of  opinion  on  the  part  of  Bonaparte  would  have  been 
manifested.  Nevertheless,  even  such  change  did  not  really  take  place, 
and  the  names  in  question  simply  indicate  a  strange  mental  phase  or 
confusion  that  existed  for  a  short  time.  The  status  may  be  of  suffic- 
ient interest  to  detail. 


» Journal  of  the  Asiatic  Society  of  Bengal,  XVIIJ,  p.  1189. 

-"Some  person,  evidently  not  the  author,  or  one  well  conversant  with  the  subject, 
has  marked  the  genera  in  'the  manuscript,"  which  had  never  been  sewed  together, 
with  a  consequent  number.  (Gray  in  Preface,  pp.  vi,  vii.)  The  sequence  of  the 
Zoophylac'iuni  shonld  have  been  adopted. 

"Catalogue  of  the  Acanthopterygian  Fishes,  III,  p.  313. 

"•"The  name  is  taken  from  Gronow,  who  intended  to  apply  it  to  fishes  of  this 
family."    (Giinther,  III,  p.  345.) 
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Bonaparte's  views  as  to  the  Teuthididse,  from  time  to  time,  are  as 
follows ; 

Family  TEUTHIDID^. 

1833. 
TeuthididWf  Bonaparte,  Saggio  Distr.  Meto<l.  Aninifil  Vertebr..  p.  34, 1833. 

1838. 
Tenihydidiey  Bonaparte,  N.  Annal.  Sc.  Nat.,  Anno  9,  II,  p.  133  (Cycloidei),  1838. 

1840. 

Acanthund€By  Bonapartb,  N.  Annal.  Sc.  Nat.,  Anno  2,  IV,  p.  190  (Ctenoidci),  1840. 
TeuthididcB^  Bonaparte,  N.  Annal.  Sc.  Nat.,  Anno  2,  IV,  p.  274  (Cycloidei),  1840. 

1841. 

.4oait^/f undi,  Bonaparte,  Fauna  Ital.,  Pesci,  Int.,  p.  [6]. 
Theutkydidij  Bonaparte,  Fauna  Ital.,  Pesci,  Int.,  p.  [11]. 

1846. 

Teuthyida;,  Bonaparte,  Cat.  Metod.  Pesci  Kuropei,  p.  7  (with  subfamilies  Ampha- 
caDthini  und  Teuthyini),  1846. 

1850. 

Teuthydidff,  Boxapartk,  C'onsp.  Syst.  Pisciuni,  1850. 

Driginally  Bonaparte  adopted  the  family  Theutyes  of  Cuvier,  with 
the  same  limits  attributed  to  it  by  the  great  anatomist,  but  provided 
the  regularly  formed  family  name  Teuthididse  (1833)  or,  less  correctly, 
TeuthydidsB  (1838). 

In  1840,  however,  he  widely  separated  the  constituents  of  the  old 
fomily  in  the  following  manner,  only  special  characters  being  here 
reproduced : 

ctenoidei. 

Familia  18.    Acanthurid^.    — —  Squamis  ruvidis.^ 

Subfamilia  47.    Acanthurini,    Radii  dorsales  spiuosi  a  mollibus  baud  dis- 
tinct! :  pinnae  ventrales  thoracici. 

CYCLOIDEI. 

Familia  45.     Tkuthidid^.     ;   radii  spinosi  plures  in  pinna  dorsali,  nnus 

saltern  in  anali  et  in  utraque  ventrali. 
Subfamilia  Teuthidini.    Pinna  dorsalis  unica. 

The  Acanthuridae  contain  typical  representatives  of  the  family  so 
called,  but  the  Teuthididje  do  not  answer  at  all  fo  the  Siganids.  The 
attribute  of  several  dorsal  spines  and  at  least  a  single  spine  in  the  anal 
and  each  ventral,  as  well  as  the  single  dorsal  fin,  are  descriptive  only  of 
Acanthnrids,  and  not  Siganids.  The  cycloid  scales  are  the  only  char- 
acters distinctive  of  Siganids,  and  in  1842  Agassiz,  in  the  seventeenth 


'  Tbere  is  no  adjective  ruvidus  in  classical  Latin,  and  it  is  not  evident  wby  scahris 
sliould  not  have  been  used  as  tbe  exact  equivalent  of  what  Bonaparte  meant,  instead 
of  a  latinized  form  of  the  Italian  ruvido. 
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livraison  of  his  ^^Poissons/'*  gave  the  following  views  respecting  the 
Teuthyes: 

De  lafamiUe  des  Teuthyes. 

Cette  petite  fauiille,  qui  n'est  compos^^ee  [sic]  que  de  quelques  genres,  se  distingue 
assez  facilement  par  ses  ^cailles;  d'une  petitesse  extreme,  r^^paudues  eu  tres-graude 
quantity  sur  toute  la  peau.  II  faiit  en  ^iminer  1e  genre  Amphacanthus,  que  ses  grandes 
dcailles  c^^cloidiques  et  ses  autres  caract^res  Koologiques  obligent  ti  placer  dans  nne 
autre  faniille.  Chez  le  reste  des  Teuthyes,  et  notamment  chez  les  Acanthures  et  lee 
Naseus,  les  dcailles  forment  de  petites  esquilles  transparentes,  lisses,  d^pourvues  de 
tout  ornement  et  h^rissdes,  au  bord  post^rieur,  de  quelques  petites  Opines  assez 
effil^es,  qui  ressemblent  un  pea  ^  eel  les  ({ue  nous  avons  rencontr^es  chez  les  Zanclns 
de  la  famille  des  Sqnamipennes. 

Perhaps  it  was  this  publication  that  again  drew  Bonaparte's  atten- 
tion to  the  families,  for  soon  afterwards  he  reverted  to  his  original 
views  as  to  the  limits  of  the  family,  recombining  his  Teuthididae  and 
Acanthuridae  in  a  single  family,  at  first  (1846)  under  the  name  Teutby- 
idse,  and  later  (1850)  again  resuming  the  name  Teuthydidae.  He  made 
an  advance,  however,  in  the  recognition  of  two  subfamilies,  Ampha- 
canthini  and  Teuthyini  (1846)  or  Teuthidinae  (1850). 

VII. 

Teutlm  is  one  of  the  many  names  inilicted  on  scientific  nomenclature 
by  Liiinjvus  as  a  result  of  his  proclivity  to  take  classical  names  and 
pervert  tlicni  to  the  designation  of  forms  which  are  not  related  to  and 
possess  no  intimate  characters  or  analogies  in  common  with  the  species 
to  which  they  were  originally  applied.  The  Teuthis  {TeuOti;)  of  the 
Greeks  was  a  squid  (Loliginid),  but  there  was  also  a  gregarious  fish 
mentioned  once  by  Aristotle  ^  as  the  Teuthos  {Teu66<;)  and  respecting 
which  nothing  more  is  known.^  It  may  be  that  Linnaeus  intended  to 
take  the  latter  name,  but  in  fact  he  took  the  former,  and,  therefore,  as 
long  as  the  i>resent  code  of  nomenclature  is  retained,  the  surgeon-fishes, 
belonging  to  a  family  entirely  unknown  to  the  Greeks,  must  bear  a 
name  originally  given  to  squids.*  The  name  TeuthoSj  however,  would 
only  haye  the  advantage  in  that  it  belonged  to  a  fish,  and  its  exact  per- 
tinence is  unknown. 

Teuthis  itself  has  not  been  retained  unimpaired.  It  was  transformed 
into  Theuthis  and  Theuiw  by  Cuvier  (1798  and  1817),  and  gave  rise  to 
the  family  name  Theuties^^  Teuthyei^^  Teuthyes'  and  Teuthycp,^  of  Agassiz. 


J  Vol.  I,  p.  88. 

2  Vol.  IX,  Chap.  3. 

^It  is  quite  possible  that  the  Tevdoc  may  have  been  placed  among  the  true  fishes 
inadvertently,  or  that  some  error  of  a  copyist  has  crept  in.  Teuthis  and  Teuthoi  are 
both  used  by  Aristotle  as  names  of  different  kinds  of  squids. 

♦The  case  is  just  as  bad,  if  not  worse,  if  Teuthis  is  used  for  the  Siganids. 

*  Theuties,  Agassiz,  Poiss.  Fosa.,  IV,  pp.  xiii,  212. 
<"'  Teuthycij  Agassiz,  Poisa.  Foss.,  IV,  p.  41. 

f  TenlhyeSy  Agassiz,  Poiss.  Foss.,  I,  88;  IV,  p.  206. 

*  Teuthy(Vf  Agassiz,  Re\>.  Brit.  Assn.  Adv.  Sci.,  1844,  p.  288. 
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Inasmiicli  as  the  oblique  cases  take  -t^  {Ttodi^^  -idoq)^  the  proper  form 
of  the  family  name  is  Teuthididw, 

VIIL 

The  foregoing  citations  (which  might  have  been  much  increased)  are 
safficient  to  demonstrate  that  Teuthis  should  be  used  in  place  of  Acan- 
thurus  and  not  of  Siganus.  From  whatever  point  of  view  we  look,  we 
are  forced  to  this  conclusion. 

1.  The  first  species  of  Teuthis  was  an  Acanthurid. 

2.  The  genus  Siganm  always  appeared  before  Acanthurus^  as  well 
in  the  list  of  new  genera  and  the  table  of  contents,  as  in  the  descrip- 
tive portion  of  Forsk&Ps  work. 

3.  The  genus  Teuthis  was  first  reduced  by  elimination  to  an  Acan- 
thurid. 

4.  The  name  Teuthis  was  first  positively  restricted  to  Acanthurids. 

The  conclusions  thus  formulated  may  be  supplemented  by  a  summary 
of  the  synonymy  and  diagnosis  of  the  genus  Teuthis  as  now  limited. 

Genus  TEUTHIS. 

<^ffepalu9,  Gronow,  Zoopbylacium,  p.  113,  1763. 

<CTeuthi8,  LiXN^:,  Systema  Naturaj,  12th  ed.,  I,  p.  507,  1766. 

<^Acanihuru8,  Forskal,  Descriptiones  Auimalium,  p.  25, 1775  (section  of  Chcetodonf 

Linu.). 
<^Harimru9,  Forstrr  in  Linnau  Syst.  Nat.,  ed.  Gmeliu,  I,  p.  1269?,  1788. 
<^Acanthuru8,  Buk^h,  Systema  IchthyologijL*,  ed.  Schneider,  p.  211,  1801. 
xAspisuvHH,  liACKpkDE,  Hist.  Nat.  des  Poissons,  IV,  p.  556,  1802. 
<Xc«  Theuthiefi  ( Tlieuthia),  Cuvier,  Tab.  El.  Hist.  Nat.,  an.  6,  p.  371  (1798). 
<^Lea  AcunthurtH  Bl.  {TheutiSf  L. ;  HarpuruSf  Forsk.),  Cuvier,  Rt'gne  Animal, 

11,  p.  330,  1817. 
<^Thenihhy  FLEMING,  Phil.  Zool.,  p.  396,  1822. 
<C^Le»  Acanthurus,  LAC^pfeDE  et  Bloch;  Cuvier,  R^gne  Animal,  2ded.,  II,  p.  223, 

1829. 
<CTeuthi8,  Bonaparte,  Giorn.  Accad.  di  Scienze,  LII  (Saggio  Distrib.  Metod. 

Animal!  Vertebr.  a  Sangae  Freddo),  p.  34,  1833. 
^^Acanthurus,  Bonaparte,  Giorn.  Accad.  di  Scienze,  LII  (Saggio  Distrib.  Metod. 

Animali  Vertebr.  a  Sangne  Freddo),  p.  34, 1833.    (Subgenus  of  Teuthis  without 

diagnosis  or  type.) 
<Tett/*i#,  Minding,  Lehrb.  Naturg.  Fische,  p.  Ill,  1832. 
'^Acanthuru9f  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  II,  pp.  255,  1839. 
^Teuthys,  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  II,  pp.  255,  1839. 
xCtenodon,  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  II,  pp.  255,  1839. 
=Acranuru8f  Gronow,  Cat.  of  fish  collected  and  described,  p.  142,  1854. 
z=Acanihuru8  $  1,  GCnther,  Cat.  Fish.  Brit.  Mus.,  Ill,  pp.  325,  327, 1861. 
=^Acronuru8,  GCnthbr,  Cat.  Fish.  Brit.  Mus.,  Ill,  p.  345  (young). 
<^Iihonibotide8,  Bleekbr. 
<^Aeanthurn8,  Kner,  Novara  Exped.,  Fische,  pp.  210,  212  (exr  ludes  Scopa8  and 

Acronurns), 
:=Acanthuru8  A.  Bhombotide8,  Day,  Fishes  of  India,  I,  p.  202,  1876. 
<C,Aeanthuru8,  GCnther,  Ann.  and  Mag.  Nat.  Hist.,  (4),  VIII,  p.  320, 1871  (includ- 
ing Acronurus  and  Keris  as  probable  young). 
<C,Acanthuru8y  GCnther,  Joum.  Mus.  GodefFr.,  IX,  p.  106,  1875. 
^Teum8,  Gill,  Ptoc.  U.  S.  Nat.  Mus.,  VII,  p.  278, 1884.  ^^.^.^^^  byCoOglc 
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IHagnosia. — Teuthidids  with  a  pair  of  autrorse  luovable  caudal  spines, 
strong  fixed  teeth,  5-rayed  Neutrals,  aud  generally  9  (rarely  7  or  8) 
dorsal  spines. 

Type, — T.  hepaUis,  hi^i^Ai:us=Aeanthuru8  chirurgus,  Bloch,  et<j. 

The  forms  actually  belonging  to  the  genus  Teuthis  as  here  under- 
stood are  the  following: 


Preseut  iiflmes.  i  Names  of  GuDther  under  AcAiithuniB. 


Tevthia  triostega ; Aeanthtiru^  trioste^is,  LinnitMis. 

T.  auttata A.  guttatus,  Forst. 

T.  hepatu* \  A.  chirurgu»,  Kloch. 

2\matoide8 A.  maUddei,  C.  &  V. 

T.  nigrofutctu A.  nigrqfutcu9,  Forek.,  1775. 

r.  bipunetatut >  A.  bipuneUUu^,  Gthr.,  1861. 

T.nigroriu '<  A.  nigros,  Gthr.,  1861. 

T.  doreeiutis A.  doreentig,  C.  &  V. 

2\  ehrysototna A.  ehrysosoma,  filkr. 

T.  mbrofunetata '  J .  nd>ropunct€Uw,  Kmtp. 

T.  mnrgxnata A.  margxnatus,  C.  &,  v . 

T.  liruata A.  lineattu  (Linn.). 

T.  striata I  A.striatiit,  O.  &  G. 

T.iohal A.  sokal,  Forak. 

T.  undulata \  A.  undulattts,  C.  &  V. 

T.duMumieri \  A.  diiMumUri,  C.  &  v. 

T. grammoptUa \  A.  gramfnoptUut,  Blkr. 

T.  ccerulea A.  eaeruleu*.  Bl.  &  Schn. 


T.  lineolata. 

T.  olivaeea 

T.pyro/erui 

T.tennentii 

T.  gahm 

T.  nummifer 

T.glaucoparHui.. 

T.  eeUbieus 

T.  futeus , 

T.  leueo»t9mon... 

T.  aehillet 

T.  triangulus 

T.  frateretUus A./raUrcului^  C.  &  V. 

T.  bakian%4s A.  bahianus,  Castolnau,  1855. 


A.  lineolatus,  C.  &  V. 
A.  oUvaeeus,  Bl.  Sc  Schn. 
A.  pyro/ems,  Kittlitz. 
A.  tennentii,  Gthr. 
A.  gahm,  Forsk. 
A.  nummifer,  C.  &  V. 
A.  glaucopareifu,  C.  &  V. 
A.  eelebieut.  Bleok. 
A.fuseu9,  Steind. 
A.  UuMsUmon,  Benn. 
A.  acAiUM,  Shaw. 
A.  triangulus^  C.  &  V. 


8PECIB8  ADDED  SINCE  1861. 


Tfulhis  aterrima Acanthurwi  cUerrimus,  Gthr.,  1871. 

T.  polyzona , i  lihombotides  pot^ro/ta,  Blkr.,  1874. 

T.  virgata |  Acanthurus  virgatus,  V,  &S.,  1875. 

T.  eterulea Acronurut  emruUatuSj  Poey,  1875. 

T.  bahianus ;  Aeronurus  nigriculus,  Poey,  1875. 

2\  aurolineata I  Aeanthurus  aurolineatiu,t)»y,  1876. 

T.  munrovicB \  A.  munrovicB,  Steind.,  1876. 

T.plagiata A.plagiattu,  Peters,  1876. 

'  Aeronurus/ormosus,  Cast.,  1873. 

T.blochii ■  Acanthurus  blochii^  C.  &  V,  (formerly 

matoidei,  C.  &  V.),  Gthr.,  1875. 

T.  zebra A.  iefem,  Be  VIb,  1884. 

T.  crettonia T,  erestonU,  Jordan  &.  Starks,  1895.* 

*  The  Teuthis  eregtonis  has  been  de«cribe<l  by  Jordan  and  Starks  in  a  memoir  on  the  Fishes  of  Sina- 
loa  received  just  before  the  revised  proof  of  the  present  communication.  It  appears  thorefroni  that 
Dr.  Jordan  has  reverted  to  the  use  of  Teuthis  in  tlie  sense  here  defended,  as  iudoed  he  had  previously 
informed  me  by  letter  he  would  do. 
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The  following  forms  have  been  connected  with  the  name  TeutkiSj  \iz: 


Former  names. 


Names  adopted. 


,1758-. 


TnUhU  hmattu.  L., 
T.javuMX;  1758. 

r.  ai««ro/«,  Gray,  1826 

r.  cvneaUnatua  (C.  Sc  V.),  Cantor,  1850. 

r.  donalig  (C.  &  V.),  Cantor,  1850 

T.  brevirvttriBt  Gron.,  1854 

T.  tubuiosa,  Gron.,  1854 


(Name*  of  Qunther,  1S61.) 


Teuthis  hepatiu. 

Siffanutjavwf. 

Teuthis  triottegtu. 

Siganua  concatenatus. 

S.  dortalU. 

8,  albopunetatvM. 

8.  vulpinut. 


jamu  (L.) t ^  8. 

eanalieuUUa  (Park) 8. 

e<meatenata{C.&V.) '  8. 

coraUinaiC&y.) ;S'. 

vermieuUUa  (C.  &  V . ) 8. 

te6yrintAod«#  (Bleek.) 8. 

sutorlCScV.) 8. 

waraaritifera  ( C.  &  V . ) 8. 

tum\froHS  ( C.  &  V . ) 8 


donaliM  (C.  A.Y.)  Cantor 

oramin  ( Bl.  &  Schn.)  Gthr 

albfjpttneUUa  (Schl.) 

strioUttOy  Gthr 

hexagonata  (Bleek.) 

g^tttata  {Bl.) 

sUUata  (Fonk.) 

notottieta  (KichardBon) 

fwice^ceJM  (Hoat.) 

Im  rida  ( Kii  pp . ) 

nebvlosa  ( Bl.  &  So h n. ) ^ 

argenUa  (Q.  &G.) 

marmorata  (Q.  Sc  G.) 

HneataiC.ScY.) 

9iffana{  Forak. ) 

tetrazona  (Bleek.) 

doliata  (Cuv.) 

puelia  (Schlee.) 

virgata (C.  &  V.) 

Ttilpina  (S.  &  M.) 


javun. 

canalieviaiiu. 

eoncaUnatwt. 

corallinwt. 

vermieulatu*. 

ktbj/rinthodeM. 

sutor. 

mar^aritiferu*. 

tuin\fron». 

dor»alii. 

oramin. 

albopunetatvs. 

HritAatvi. 

hexagonatvi. 

guUatui. 

tttllatvt. 

notostietv^. 

fusceteeiis. 

luridiit. 

punetatvtf 

argentetiM. 

mannoratut. 

lineatus. 

Hgan. 

tetrazona. 

doliatnt. 

puella. 

virpatxts. 

vuipinug. 


SPECIES  ADDED  SINCE   1861. 


TeuthU  merteimif  (C.  &  V.)  Kuer,  1865. 

T.  oUgofiieta,  Kner,  1868 

r.  roatrata,  (C.  &  V.)  Gtbr.,  1874 

T.  wtuderi,  Peters,  1876 

T.  gibbwtua,  De  Vis,  1884 

T.  leuthopHs,  De  Vis,  1884 

r.yfaira,De  Vis,  1884 

T.  tfitimnusy  Saavage,  1886 

r.  abhortani,  (C.  &  V.)  Sauvage,  1891.. 


Siganus  mtrtenitii  1 
8.  oligoitictus. 
8.  rostratus. 
8.  studeri. 
8.  gibbosut. 
8.  tenthopnt. 
8.  flawLM. 
8.  ttitianiu. 
8.  abhortani. 
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NOTES      ON     THE     NOMENCLATURE     OF     SCYMNUS     OB 
SCYMNORHINPS,  A  GENUS  OF  SHARKS. 


By  Theodore  Gill,  LL.  D. 


The  shakk  genus  generally  known  under  the  name  Scymmis  can 
not  retain  that  name.  To  show  why  it  can  not  and  what  should  be  its 
sabstitute  is  the  object  of  the  present  communication. 


The  name  Scymnus  was  given  to  the  genus  of  sharks  by  Cuvier  in 
1817;  the  same  name  had  been  given  by  Kugelmann  in  1794  to  a  genus 
of  coccinelloid  beetles,  and  is  still  in  use,  the  insect  genua  now  com- 
prising very  numerous  species.  Therefore,  the  use  of  the  appellation 
in  ichthyology  is  precluded.    Several  names  are  available  as  substitutes. 

II. 

In  1810  Rafinesque  gave  the  name  Dalatias  to  a  genus  distinguished 
from  his  Squalus  (Acanthiaa)  by  the  alleged  absence  of  spiracles.  Our 
knowledge  of  the  Mediterranean  fauna  and  Rafiuesque's  descriptions 
otherwise  enable  us  to  identify  the  two  species  which  he  refers  to 
Dalaiias  and  to  assume  that  the  spiracles  must  have  been  present  in 
both  of  them.  The  D.  sparophagus  was  a  Scymtius;  the  D.  noctiirmis 
a  typical  Squalm.  Dalatias  of  Rafinesque  was,  therefore,  a  synonym 
of  Squalus  of  Rafinesque,  and  the  result  of  a  blunder  and  failure  of 
observation. 

III. 

In  1839  Swainson  adopted  the  genus  '^Dalutias^  Raf."  but  limited  it 
to  D.  nocturnusj  incorporating  with  the  generic  diagnosis,  characters 
derived  from  the  specific  diagnosis  given  by  Rafinesque  (furnished  with 
anterior  spines,  etc.)  of  D.  nocturnus. 

IV. 

In  1816  Bonaparte  first  substituted  for  the  name  Scymnus  the  new 
term  Scymnorhinusj  doubtless  for  the  reason  that  he  had  ascertained 
that  the  coleopterous  genus  had  received  the  former  name  before  the 
selachian. 


Proceedings  of  the  XlDited  States  National  Muaenm,  Vol.  XVni— No.  1053, 

Digitized  by 


)53.  f 


192  NOMENCLA  TV  RE  OF  SC  YMNUS—GILL.  vol.  xviii. 


In  1850  Gray  revived  the  name  Dalatias  for  the  Scymni,  on  the  ground 
of  priority  for  the  former  and  not  because  Scymnus  was  preoccupied. 

VI. 

I  conclude  that  Balatias  was  to  all  intents  and  purposes  a  pure 
synonym  of  Stpialm,  and  the  addition  of  a  species  of  another  genus 
was  surely  insufficient  to  affect  its  character.  Scymnus  would  therefore 
have  been  available  as  the  first  independent  name  of  the  shark  genus, 
so  called,  had  it  not  been  already  used.  Under  the  circumstances,  how- 
ever, Ddlntias  might  have  been  revived  with  the  modified  sense  attrib- 
uted to  it  by  Gray,  if  its  revival  had  not  been  precluded  by  other  con- 
siderations. But  the  previous  limitation  of  Dalatids  by  Swainson  and 
substitution  of  a  new  name  by  Bonaparte  barred  such  revival.  The 
name  given  by  Bonaparte  must  therefore  be  used  for  the  Scymni  of 
Cuvier. 

VII. 

The  following  synonymy  will  give  other  data  respecting  the  names 
referred  to : 

Genus   SCYMNORHINUS. 

<^L€s  Letches  (Soymuua),  Cuvibr,  R^gne  Animal,  II,  p.  130,  1817;  2d  ed.,  II, p. 

392, 1829  (not  of  Kiigelmann,  1794). 
<^Scymnorhinu8,  Honaparte,  Cat.  Met.  Pesci  Enropci,  p.  16,  1846. 
<C^Da1atia8y  Gray,  List  Fishes  Brit.  Mns.,  I,  p.  75,  1851. 

We  may  congrittulate  ourselves  that  such  a  barbarous  compound  as 
Balntias  (of  unknown  formation)  need  not  be  used.  Scymnorhiriu^ has 
the  merit  of  being  of  classical  origin  an^  correct  formation,  although 
meaningless  ^  as  a  denominator  of  generic  characteristics. 

Vlll. 

The  change  of  tJie  generic  name  entails  a  corresponding  change  in 
the  name  of  the  family  of  which  the  genus  is  the  type.  The  nomencla- 
ture of  that  family  is  summarized  in  the  following  synonymy: 

Family  SOMNIOSID^. 

<Abtheiliiii<^derHaift8che,  Miller  and  Henle,  Archiv  Naturgesch.,  3.  Jahrg., 

I,  p.  :i99,  1837. 
<Fourth  division  of  Sharks,  MCllkr  and  Hbnle,   Mag.  Nat.  Hist.,  n.s.,  11, 

p.  88,  1838. 
<<SVv«iwi,  MCller  and  Henle,  Syst.  Beschreib.  Plagiostomen,  p.  91,  1841. 
<^Scffmnidce,  Adams,  Man.  Nat.  Hist.,  p.  89,  1854. 
<-LSr//TOMirfrt',  Richardson,  Encycl.  Brit.,  8th  ed.,  XII,  p.  325,  1856. 
<5ci/mnr)i£?et,  Blekker,  Enum.  Sp.  Piscium  Archipel.  Indico,  p.  xii,  1859. 


•  Scymnorhinus  <^(TKVfivorf  cub  or  whelp   f/nf;?,  shark.     Why  Scymnuti  was  applied 
to  beetles  is  not  evidoDt;  it  may  have  been  given  in  allnsion  to  their  small  si/e. 
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<iScymn<nd(B,  Gill,  Ann.  N.  Y.  Lyceum  Nat.  Hist.,  VII,  p.  406,  1862. 
<.Se3fmMi,  A.  Dum^ril,  Hist.  Nat.  Poiss.,  I.  pp.  310,450,  1865. 
<5piMaciif(F,  GCnther,  Cat.  Fish.  Brit.  Mus..  VIII,  pp.  355,  417,  1870. 
<^^iHi»i,  FiTZlNGER,  Sitzungsber.  K.  Akad.  der  Wissensch.  Wien,  LXVII,  p.  56, 

1873. 
<^Somniosid€ey  Jordan,  Man.  Vert.  An.  N.  U.  S..  5th  ed.,  p.  15,  1888. 
<^Spinacid(e,  Woodward,  Cat.  Fossil  Fishes  Brit.  Mos.,  I,  p.  30,  1889. 
=  DalaiiidcPy  Gill,  Mem.  Nat.  Acad.  Sci.,  VI,  p.  129, 1892. 

Subfamily    siiCYMNORMIN'IN^lC. 

<^jfmiitiii,   Bonaparte,   Mem.    Soc.   Hist.   Nat.  Nenchatel,    II,   1838;   Nuovi 

Anuali  delle  Sci.  Nat.,  II,  p.  199,  1838;  IV,  p.  183,  1840. 
<iDaUiHana,  Gray,  List  Fish.  Brit.  Mas.,  pt.  1,  p.  74,  1851. 

Proc.  N.  M.  96 13 
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NOTES  ON  THE  GENUS  0BPHALBUTHERU8  OF  liAFI- 
NBSQUE,  AND  OTHER  RAYS  WITH  ABERRANT  PECTORAL 
FINS  (PROPTERYGIA  AND  HIEROPTERA). 


By  Theodore  Gill,  LL.  D. 


In  a  becbnt  article  on  "  The  Nomenclature  of  the  Myliobatidte  or 
Aetohvktidsdj^  I  retained  the  names  Myliobatis  and  Aetobatis  with  a  pro- 
viso.   Adopting  temporarily  the  views  of  Agassiz,  I  remarked : 

This,  it  seems  to  me,  is  a  perfectly  legitimate  view  and  use  of  the  two  names. 
Both  names,  Aetohattis  and  MyHohatis,  might  have  been  retained  for  different  sections 
of  the  old  genus,  if  no  other  considerations  had  forbidden.  Both  of  those  names, 
howeyer,  as  President  Jordan  has  reminded  me,  were  anticipated  by  a  name  given 
by  Rafinesqne  in  1810. 

CE  PH  ALE  UTH  ERU  S. 

Rafineeqne,  in  his '' Indice  d'lttiologi!;.  Siciliaua,"  has  the  genus  Cephaleutherus 
interposed  between  his  Mobula  ( =  Cephaloptera  Diim.)  and  Uroxis  {Trygon  auct.); 
which,  according  to  Dr.  Jordan,  is  a  MyliobaH9.  It  is  not,  however,  mentioned  by 
Diiderleiu  in  his  very  full  synonyms  of  the  Myliobattda  of  the  Mediterranean,  and 
the  book  in  question  can  not  be  found.  While  I  have  little  doubt  that  Dr.  Jordan 
is  correct  in  his  identification,  and  that  the  name  Cephaleutherus  should  be  taken  for 
Myliobatis,  I  defer  doing  so  until  I  am  able  to  consult  the  '^Indice''  or  a  copy  of  it. 
Meanwhile  I  retain  the  name  Myliohatisy  but  adopt  for  the  family  Aetobatidw. 

Since  that  publication,  Dr.  Jordan  kindly  sent  me  a  copy  of  the 
description  of  CephaletUkerus^  and  the  ^^Indice  dUttiologia  Siciliana" 
was  found.  These  data  have  compelled  me  to  refuse  to  adopt  Cepha- 
leutherus as  a  substitute  for  Myliobatis,  and  led  me  to  consider  that 
nominal  genus  to  have  been  based  on  a  teratologic  specimen  exhibit- 
ing an  arrest  of  development.    Rafinesque's  description  follows : 

Gen.  Cephaleutherus.  Capo  sciolto,  e  diviso  dalF  ale  laterali,  occhi,  e  8i)iragli  uniti, 
A  situati  al  lato  del  capo,  due  ale  sopra  la  coda,  uessuna  alia  sua  estremit^.  Oaserv, 
Questo  genere  h  rimarchevolissimo,  a  motivo  del  carattere  che  offerisce  il  sao  capo 
sciolto,  il  quale  e  unito  air  ale  laterali  ossiano  pettorali,  in  tutti  gli  altri  geueri 
virliii. 

^^p.  n.  Cephaleutherus  maoulatus.  Fulvastro  al  disopra  con  delle  macchie  fosche, 
bianchiccio  al  di  sotto,  capo  appuntato,  ale  laterali  anterior!,  appuntate,  e  scabre 
auceriormente,  uu  ordinedi  spine  sopra  la  Schieua,  e  tre  sopra  la  coda,  che  6  acuta. 
Osserr.  Hi  alcnne  spine  disposte  regolarmente  sopra  il  capo,  e  dietro  gli  occhi,  la 
bocca  e  situata  sotto  il  capo,  ed  in  un  fosso,  e  le  aperture  branchiali  souo  sotto  la 
Prooeedingrt  of  the  United  Statea  National  Museum,  Vol.  XVIIIr-No.  W^.  .^,.  „^ 
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parte  anteriore  del  corpo,  cinque  da  ogui  lato;  fr^  le  ale  lateral!  anteriori,  li  poste- 
teori  vi  h  un  appendice  quasi  digitate  alia  puota,  V  ano  ^  piu  vicino  del  capo,  che  delia 
punta  della  coda,  qnesta  h  convessa  al  disopra,  e  piana  al  disotto,  e  lo  ale,  che  porta, 
Bono  molto  vicine  alia  sua  cstremita,  approasimato  fr^  esse,  e  con  una  spina  fr^  ii 
mezzo. 

A  free  head  separated  from  the  pectoral  fins,  and  the  hiteral  eyes  and 
spiracles,  are  characteristic  features  of  myliobatoid  rays,  and  these  attri- 
butes have  evidently  led  Dr.  Jordan  to  identify  Cephaleutherus  mucula- 
tus  with  Myliobatis  bovinusj  but  other  characters  assigned  to  the  species 
are  in  direct  contravention  of  such  an  identification.  Such  are  the  two 
dorsal  fins  (due  ala  sopra  la  cauda),  the  approximation  of  those  tins  to 
the  end  of  the  tail  (molto  vicine  alia  sua  estremit^)  and  to  each  other 
(approssimata  fri^  esse),  the  distinct  anterior  lobes  of  the  ventrals  (fr^ 
le  ale  laterali  anterior!  e  posteriori  vi  h  uu  appendice  quasi  digitato  alia 
punta),  the  pointed  snout  (capo  appuntato),  the  pectoral  fins  pointed 
and  scabrous  anteriorly  (ale  laterali  anteriori  appuntate  e  scabre  aute- 
riormente),the  row  of  spiny  bucklers  along  the  middle  of  the  back,  the 
spines  elsewhere,  and  the  dark  yellowish  back  with  blackish  sjwts  (ful- 
vastro  al  disopra  con  delle  macchie  fosehe).  ThesQ  (and  other  charac- 
ters mentioned)  are  not  shared  by  Mediterranean  Myliobatids,  but  are 
by  different  skates.  The  ray  described  by  Bafinesque  appears  indeed 
to  have  been  a  true  skate  (apparently  Raja  clavata),  but  the  notice  of 
the  distinct  head  indicates  that  there  was  something  anomalous  about 
it.     What,  then,  was  it! 

I. 

There  is  a  liability  in  any  skate  to  an  arrest  of  development  in  the 
growth  of  the  pectoral  fins  forward  and  consequently  their  continuity 
with  the  head,  but  in  most  of  such  cases  there  is  an  independent  ex- 
tension forward  from  the  base  of  the  pectorals.  Such  anomalies  have 
received  generic  names,  Propterygia  having  been  proposed  for  one  phase 
of  development  and  Hieroptera  for  another.  An  analogous  phase  was 
probably  manifest  in  the  si>ecimen  noticed  by  Bafinesque,  and  appears 
to  be  noticed  in  the  terms*' ale  laterali  anteriori  appuntate  e  scabre 
auteriormente,"  whicli  may  be  interpreted  as  referring  to  pectoral  fins 
pointed  forward.  In  such  cases,  the  head  is  distinct  from  the  pecto- 
rals, and  the  eyes  and  spiracles  more  nearly  lateral,  although  not  lateral 
to  the  degi'ide  manifest  in  Myliobatids.  The  anomalies  represented  by 
the  generic  names  Propterygia  and  Hieroptera  were  described  by  Otto 
and  Fleming. 

II. 

The  Propterygia  of  OttQ. — Otto,  in  1818,  obtained  a  ray  in  Scotland 
(New  Haven),  and  in  1820  described  it  as  a  new  generic  type— Pro- 
pterygia  hyposticta.    The  genus  was  defined  as  follows : 

Raja;  altero  pinnarum  pectoraliam  p^ri  ad  latera  capitis  a  corpore  distinctiet 
in  rostrum  subaoumiuatum  tlesinentis;  spiracula  quinque;'  canda  brevis  absque 
aculeo. 


'  Zum  Unterschied  der  Sechs  bei  Cephaloptera.    ii^^QoOQlP 
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The  description  and  figure  of  Otto  represent  a  skate  ( Raia  intermedia?) 
with  x)ectoral  fins  distinct  from  tlie  bead,  nevertheless  with  imperfect 
cephalic  appendages. 

A  similar  monstrosity  is  noticed  and  figured  in  Richardson's  edition 
of  Yarrell's  History  of  British  Fishes,'  with  the  caption,  "A  monstrous 
thomback  maid,'^ — that  is,  Raia  clavata. 

III. 

The  Hieroptera  of  Fleming. — In  1841,  the  lieverend  Dr.  John  Flem- 
ing gave  a  "Description  of  a  Species  of  Skate  new  to  the  British 
Fauna."  To  him  it  "appears  suflBciently  evident  that  this  skate  can 
not  be  referred  to  any  known  British  species.  The  form  of  the  snout, 
of  the  ventrals,  and  of  the  spines,  and  the  distribution  of  the  latter  on 
the  back  and  tail,  furnish  satisfactory  distinguishing  characters.  But 
above  all  the  peculiar  anterior  prolongation  of  the  pectoral  fins,  their 
Bymmetrical  character  precluding  the  notion  of  monstrosity,  justify  the 
belief  that  it  is  a  new  European  form,  and  entitled  to  be  regarded  as 
the  type  of  a  new  genus,  which  [he  says]  I  propose  to  term  Hieroptera 
{:spo<:,  sacerdos,  and  -nrepooy  ala);  and  I  further  propose  to  designate  the 
I^resent  species  by  the  trivial  name  of  Abredonensis,  to  mark  the  par- 
ticular locality  [Aberdeen  Bay]  where  it  was  first  observed.  The 
newest  of  the  modern  genera  to  which  it  approaches  is  perhaps  the 
Propterygia  of  Professor  Otto,  tlie  relationship  to  which  immediately 
suggested  itself  to  that  profound  ichthyologist.  Professor  Agassiz, 
when  [Fleming  remarked]  I  showed  him  the  specimen  during  the  visit 
with  which  he  favored  me  in  October  last  (1840).  It  differs,  however, 
from  the  Propterygia  in  the  condition  of  the  pectorals  anteriorly,  and 
in  the  absence  of  those  lateral  processes  or  finlets  which  occur  on  each 
side  of  the  head  opposite  to  the  eyes." 

The  reverend  doctor  evidently  had  some  peculiar  ideas  about  mon- 
strosities and  their  asymmetrical  character,  and  probably  such  ideas 
prevented  him  from  recognizing  his  specimen  as  the  monstrosity 
which  his  mind  appears  to  have  considered.  The  Bieropteray  how- 
ever, did  denote  a  monstrosity,  apparently  representing  a  still  greater* 
arrest  of  development  of  the  i)ectoral  fins  than  Propterygia,  and  a  com- 
plete absence  of  cephalic  fin  elements. 

Fleming's  specimen  was  apparently  a  form  of  Raia  clavata. 

The  Hieroi>tera  stage  was  probably  that  exemplified  by  Eafinesque's 
skate.  It  was  also  represented  by  a  specimen  described  and  illustrated 
by  Dr.  Louis  Bureau  in  an  article  "Sur  une  monstrosite  de  la  Raie 
estell^e,  Raia  a^terias,*  Bond.'' 

'  Vol.  II,  p.  584,  1859. 

«  Bull.  Soc.  Zool.  France,  XIV,  pp.  313-316,  1889. 
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IV. 

The  Propleygia  of  Gray, — Gray,  in  1851,  cited  tbo  name  Propleygiaj 
Otto,  in  the  synonymy  of  the  genus  iJo/a,  but  without  reference  to  place 
of  publication  or  date.  Propleygia  is,  of  course,  merely  a  slip  for  Prap- 
terygia.  The  statement  is  made  that  the  nominal  genus  "is  founded 
on  a  monstrosity  rather  frequent  among  the  Rays." 

V. 

The  various  names  that  have  been  given  to  the  monstrosity,  or  stages 
of  arrest  of  development,  of  the  pectoral  fins  maybe  combined  here: 

CEPHALEUTHERUS   PHASE. 

CephaleutheruSy  Rafinksqus,  Indice  Ittiol.  Sicil.,  p.  61,  1810. 

Hieropiera,  Fleming,  Edinburgh  N«w  Phil.  Journ.,  XXXI,  p.  236,  pis.  4,  5,  1841. 

PROPTERYGIA    PHASE. 

Pwpterygia,  Otto,  Nova  Acta  Acad.  Caes.  Leop.  Car.  Nat.  Cur.,  X,  p.  Ill,  pis.  5,  6^ 

1820;  CouHpectuB  Animal.,  1821  (fide  Fleming). 
Vropleyfjia,  Otto,  fide  Gray,  List  Fish.  Brit.  Mus.,  I,  p.  105,  1851  Cmisprintf). 

VI. 

The  Ictaetug  of  Rafiive^que, — Although  Cephaleutherus,  as  has  been 
shown,  was  not  ideDticul  with  Myliobatis,  one  of  Eafiues<[ue's  genera 
was,  in  all  probability.  In  his  "Analyse  de  la  Nature"*  the  name 
Ictaetus,  Raf.,  occurs  between  Mobula,  Raf,  and  Cephaleutherus,  Baf., 
and  this  is  doubtless  merely  a  Greek  equivalent  of  '^  Eagle- ray,"  a 
quasi-popular  designation  of  Myliobatis.  JctaeUis  is,  however,  a  pure 
nomen  nudum,  and  can  not  therefore  be  revived. 


1815,  page  U3, 
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50TES  OX  CHARACINOID  FISHES  WITH  CTENOID  SCALES, 
WITH  A  DESCRIPTION  OF  A  NEW  PSECTROGASTER. 


By  Theodore  Gill,  LL.  D. 


During  a  recent  examination  of  the  Characinoid  fishes  of  the  United 
States  National  Museum,  I  found  a  Curimatine  which  I  at  once  recog- 
nized as  related  to  the  long  known  Anodus  or  Curimatus  ciliatns,  but 
which  was  much  slenderer  and  apparently  undescribed.  The  rough- 
ness of  the  body  arrested  immediate  attention  and  brought  up  to  my 
mind  a  late  article  by  an  ichthyologist  of  deserved  eminence  calling 
attention  to  the  presence  of  ctenoid  scales  in  an  African  representative 
of  the  family  as  peculiar. 

I. 

The  existence  of  ctenoid  scales  in  several  Characinids  has  long  been 
recorded.  In  1845  Miiller  and  Troschel  named  one  species  Anodus 
dliaUui  *  on  account  of  such  scales.  In  1861  the  present  writer  called 
attention  to  their  presence  in  an  ally  of  Xiphoatoma,  and  gave  the  name 
Ctenoltixnus  to  commemorate  the  character.  ^  In  1885  Sagemehl  referred 
to  the  development  of  ctenoid  scales  in  Curimatus^  Xiphostoma  and 
Bistichodus.^  In  1889  Dr.  and  Mrs.  Eigenmann  recognized  ctenoid 
scales  in  some  species  of  typical  CiirimaU,*  Finally,  in  1803,  Professor 
Vaillant  described  and  illustrated  the  squamation  of  the  Nancvthiops 
unitwniatus,  from  Western  Africa.*  Ctenoid  scales  have  therefore  been 
found  to  have  become  developed  in  representatives  of  no  less  than  four 
distinct  subfamilies,  CtirimatindB,  Hydrocyonina),  Distichodontinae  and 
Tetragonopterinae,  while  most  of  the  members  of  the  three  polytypic 
subfamilies  have  cycloid  scales.^    It  follows  that  in  each  case  ctenoid 


»  Horse  Ichthyologica;,  I,  p.  25,  pi.  iv,  fig.  4  (scale). 

^  A  Catalogue  of  the  Fishes  of  the  Eastern  Coast  of  North  America,  p.  8, 1861. 
='Morph.  Jahrbuch,  X,  p.  2, 1885. 

"•Various  other  Curimatines  with  ctenoid  scales  have  been  described  by  Steindach- 
ner  and  the  Eigenmanns. 
*  Bull.  Soc.  Philomathique  de  Paris,  (8)  V,  p.  13, 1893. 
"  Distichodua  is  the  only  representative  of  the  DistichodontiniB. 

ProceedingB  of  the  Uiiite<l  Slates  National  Museum,  Vol.  XVIII-No.  1055. 
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scales  have  been  developed  iudepeiuleiitly  and  in  forms  by  no  means 
closely  related.  Each  of  the  genera  in  question  manifests  peculiarities 
in  the  development  of  the  ciliation  or  ctenoid  type. 

II. 

The  new  species  of  Curimatinae  belongs  to  the  genus  named  Psectro- 
gaster  by  Professor  and  Mrs.  Eigenmann,  and  may  be  intercalated  in 
the  *^ Analysis  of  the  Species"  recognized  ^  by  them  with  the  following 
characters : 

a^.  ''Origin  of  dorsal  about  equidistaDt  between  tip  of  snont  and  baae  of  apper 
caudal  fnlcra.  Origin  of  ventrals  nearer  to  base  of  caudal  than  to 
tip  of  snont. 
b.  Body  ''rhomboidal,  the  dorsal  and  ventral  outlines  making  angles  at  the 
origin  of  the  dorsal  and  of  the  ventral  fins ;"  scales,  55{i .  .rhombaide*, 
bb.  Body  salmon i form,  the  dorsal  and  ventral  outlines  being  regularly  con- 
vex ;  scales  54-55}^ avratus. 

aa.  "Origin  of  dorsal  about  equidistant  from  tip  of  snout  and  from  tip  of  adi- 
))ose  fin. 

r.  '*  Depth  S  and  9  about  2^ ;  Lat.  1.  49-l»6" amazonicus. 

cc.  "  Depth  9  2i ;  scales  56 ;  profile  convex ciliatut. 

Such  would  be  the  position  of  the  P.  auratus  on  the  assumption  that 
the  primary  cliaracters  have  already  been  indicated,  but  in  fact  the 
new  species  seems  to  be  more  dififerentiated  from  all  the  others  than 
any  one  of  them  is  from  the  other,  and  the  following  analysis  would 
appear  to  be  more  nearly  expressive  of  the  comparative  divergence  of 
the  several  species : 

a.  Depth  of  body  1:2^-2.?;  color  "plumbeous  above,  gradually  becoming  lighter 
below;  a  dusky  area.,  .at  end  of  lateral  line.'*' 

6.      Depth2i-2J Thowho\de$. 

bb.    Depth  2^ amaxonicus, 

bbb.  Depth  2^^-2i$  ot7uiltt«. 

a.  Depth  of  body  1 :2f ;  color  golden  immaculate auraiits. 


'A  Revision  of  the  Edentulous  (lenera  of  Curimatinffi,  etc.  <  Ann.  N.  Y.  Acad. 
Sci.,  IV,  pp.  409-440,  1889.     A  most  useful  summary  of  our  knowledge  of  the  group. 

-The  categories  **a"  and  *^<ia"  are  primarily  distinguished  by  the  Eigenmanus  by 
the  (a)  ''air  bladder  extending  to  origin  of  anal'*  contrasted  with  the  {aa)  ''air 
bladder  extending  to  posterior  end  of  anal/'  but  as  there  is  only  a  single  specimen 
of  the  new  species,  the  rules  of  the  Museum  preclude  dissection  to  reveal  the  char- 
acter in  the  species  now  to  be  described. 

•Tlie  Eigenmanus  describe  the  color  only  in  P.  rhomboides,  bnt  declare  that  /*. 
amazonicus  "agrees  in  almost  all  respects  with  P.  rhomboides/-  and  that  the  male  of 
P.  ciUatus  "can  not  be  told  from  specimens  of  P.  amazonicua/'  MUller  and  Troschel 
call  the  color  of  P.  ciliatus  "  metallischen  schillernd." 
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III. 

This  new  species  has  been  in  the  collection  of  the  United  States 
National  Museum  for  many  years,  the  single  specimen  being  recorded 
as  collected  by  lieutenant  Gibbon  in  Bolivia.  The  specimen  is  about 
5^  inches  long  and  is  in  good  preservation,  except  the  vertical  fins, 
which  are  broken.  The  color  is  so  striking  that  I  experienced  doubt 
whether  it  was  real,  but  I  know  of  no  agency  which  would  produce 
such  a  hue,  and  other  specimens  collected  by  the  same  officer  oflfer 
nothing  peculiar  in  such  respects. 

PSECTROGASTER  AURATUS,  new  species. 

Depth  1  by  2f ;  head  1:3;^  D.  12;^  A.  10;  P.  15;  V.  9. 

Body  elongate  and  salmoniform,  with  the  dorsal  contour  not  angulate 
but  convex  from  axilla  of  dorsal  to  nape,  and  the  ventral  contour  regu- 
larly arched  from  axilla  of  anal  to  chin;  preventral  region  transversely 
convex  and  postventral  keel  well  defined.  Head  oblong,  with  the  pro- 
file nearly  straight  and  declivous  and  nearly  flat  at  middle.  Eye  with 
narrow  anterior  and  posterior  adipose  lids,  with  its  vertical  diameter 
less  than  snout  and  half  the  interorbital  area.  Scales  all  deeply  pecti- 
nate, und  slightly  reflected  from  the  body,  largest  on  the  sides  of  the 
abdomen,  much  smaller  on  the  back  and  nape,  and  extending  on  the 
base  of  caudal.  Dorsal  at  its  first  ray  midway  between  tip  of  snout 
and  base  of  caudal  fulcra.  Adipose  narrow  and  rather  long.  Anal 
moderate,  emarginate.  Caudal  with  extended  lobes  nearly  or  quite 
three  times  longer  than  entire  median  rays  and  with  the  inner  margins 
straight  or  concave.  Pectorals  nearly  reaching  to  ventrals.  Ventrals 
reaching  about  two- thirds  the  way  to  anal  and  under  first  half  of  dorsal, 
with  root  of  first  ray  as  near  base  of  caudal  as  front  of  eye.  Color 
golden,  with  rufous  suffusion  on  back  and  without  spots. 

P.  auratii8  appears  to  be  the  most  distinct  species  of  the  genus.  The 
coarsely  pectinated  uplifted  scales^  and  the  golden  color  remind  one 
somewhat  of  a  holocentrid. 

IV. 

Relations  of  the  toothless  Curimatines, — A  review  of  the  several 
genera  of  edentulous  Curimatines  leads  me  to  believe  that  they  have 
diverged  from  a  common  stock  most  like  Gurimata  but  with  branchial 
rakers,  and  their  degrees  of  divergence  may  be  expressed  in  the  fol- 
lowing manner: 


>  The  length  is  exclusiye  of  caudal  fin. 
^Thie  radimentary  first  dorsal  and  aual  rays  are  included. 

'  Mud  had  been  retained  on  the  inner  field  of  some  of  these  scales  in  the  specimen 
preserved. 
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ANALYTICAL   KEY   TO  THE  GENERA  OP  RDKNTUIX)U8   CURIMATINES.' 


a.  Gill  arches  with  obsolete  or  no  rakers. 
6.  Tongue  ^'  short  and  thick/'  adnate. 

c,  Postventral  region  with  a  median  row  of  scales;  scales  mostly  cycloid. 

CuHmaia. 
c,  Postventral  region  with  two  lateral  overlapping  rows  of  scales ;  scales 
pectinate. 
d.  Pre  ventral  region  transversely  convex  and  not  distinctly  limited. 

Pmntrogaeitf'. 
dd.  Proven tral  ''region  flat"  and  bordered  on  each  side  by  a  serrated 
keel  extending  from  the  pectoral  to  the  outer  ray  of  the  ventral. 

roiamorhina. 

bh.  Tongue  long  and  narrow,  quite  ftee * Carimaiopsia, 

aa.  Gill  arches  with  long,  slender  rakers Elopomorphus. 

Ill  other  terms,  while  the  typical  Curimatine  series  has  lost  the  gill 
rakers,  it  has  diverged  most  in  other  respects  from  the  common  pro- 
genitors, while  El<ypomorphu8  has  developed  gill  rakers  of  increased  size 
and  added  other  striking  characters.  In  a  genealogical  table  the  sup- 
posed facts  may  be  thus  represented : 

( 'uriniatavus. 


I 
(*uriniato[)si8. 


Curiiihata. 


P.sectr<).ijaHter.     Potainorhina.  Eloponiorplius. 

V. 

The  chief  of  the  Curimatine  genera  has  been  generally  called  Cnrima- 
tusj  but  the  name  should  be  spelled  Gurimafay  as  the  following  early 
synonymy  shows: 


'  For  all  other  characters,  see  8teindachuer,  Ich.  Beitr.,  V,  p.  34,  1876. 

•  I  have  accepted  the  genera  and,,  in  several  cases,  the  language  of  Professor  and 
Mrs.  Eigenniann,  who,  in  the  analysis  of  their  valuable  Revision  of  the  Edentulous 
Genera  of  Curiniatinjp,  have  arranged  the  genera  in  the  following  sequence: 
Anodus  ( ~  Elopomorphus),  Potamorhinaj  Paectrogaaiery  Curimatopsia,  Curimmttta, 
Later  they  adopted  the  name  Elopomorphua  in  place  of  Anodua  (Proc.  ir.  S.  Nat. 
Mas.,  XIV,  1891,  p.  46).  ^ 

Digitized  by  VjOOQI^: 


l»5.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  203 


Genus  CURIMATA. 

<C«riiiMite«,CuviKR,  Mem.  Mub.  Hist.  Nat.,1,  p.  109  (French  nume  only,  iinaccom- 

pauied  by  diagnosis  or  name  of  type),  1815. 
<^Le8  Curimates,  CuviEU,  Rhgne  Animal,  II,  p.  165, 1817;  2»^  ed,,  II,  p.  309, 1829. 
<^Curinuita,  Cloquet,  Diet.  Hist.  Nat.,  XII,  p.  240, 1818. 
<C«rtiRa<tf«,  GoLDFUSS,  Hand.  Zool.,  II,  p.  24, 1820. 
<^iio<iii«,  Agassiz,  Sel.  Gen.  et  Sp.  Pise.  Brasil.,  p.  60, 1829, 
<CCharaeinus,  Minding,  Lehrb.  Nat.  Fi8che,p.  119,'  1832. 
<^Curimatn8,  Valenciennes,  Hist.  Nat.  Poissons,  XX,  p.  4,  etc.,  1849. 

The  type,  by  elimination,  is  C.  €d€7itula=cyprinoid€8. 


*  Mund  wenig  gespalten,  Zahne  klein  wie  bei  den  vorigen  (:.  e.,  Choregon  =  Core- 
gonus  -\-  Thymallu8),     C.  cwnmaia  is  the  only  species  named. 
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THE  DIFFEEBNTIAL  CHARACTERS  OF  CHARACINOID  AND 
BRYTHRINOID  FISHES. 


Hy  Theodore  Gill,  LL.  D. 


In  my  list  of  Families  and  Subfamilies  of  Fi«hes  (1893)  1  have 
admitted  two  families  of  Heterognaths,  Characida*,  (or  Characinidtv) 
and  Erythriuidae.  As  the  limits  and  concepts  of  which  they  are  the 
expressions  are  quite  different  from  those  hitherto  current,  it  is  a  duty 
to  no  longer  defer  the  reasons  which  have  influenced  me. 

The  two  families  in  question  have  been  admitted  byotlier  naturalists, 
but  have  only  been  diflFerentiated  by  the  development  of  an  adipose  fin 
in  one  (Characinids)  and  the  absence  of  it  in  the  other  (Erythrinids). 
The  mere  presence  or  absence  of  a  bag  of  adipose  tissue  is^  however,  of 
too  little  importance  to  justify  distinction  as  a  family  cliaracter,  although 
in  most  cases  it  happens  to  be  coordinate  with  other  features,  and  hence 
available  as  a  diagnostic  mark.^  Nevertheless,  in  at  least  the  entire 
subfamily  Stevardiinae  it  fails,  for  the  small  fishes  in  question  appear 
to  be  more  nearly  related  to  Tetragonopterines  than  to  Erythrinines. 
A  character  of  more  importance,  apparently  coordinate  with  other 
structural  modifications,  and  which  has  been  the  cause  of  my  accept- 
ing the  two  families,  is  to  be  found  in  the  structure  of  the  posterior 
part  of  the  skull.  The  differences  observable  in  due  examination  are 
expressible  in  the  followii»g  diagnoses; 

Family  CHAHACINID.E. 

{Primary  Synonymy.) 
k^Dermopthes,  DUMiiRiL,  Zool.  Analytique,  p.  146,  1806. 
<6"aiwonidt,  Rafinksquk,  ludice  d'lttiolog.  Siciliaiia,  p.  32,  1810. 
<C^D€rmoptena,  BAFiNK8<iUK,  AnalyBe  de  la  Nature,  p.  87,  815. 
<Cftflracfni,  MCller,  Archiv  Naturgescli.,  9.  Jahrg.,  I,  p.  323, 1843. 
<C/mractff»  {Charctcidce),  Aoassiz,  Rep.  Brit.  Asan.  Adv.  Sci.,  1844,  p.  2J)3. 


'The  development  of  an  adipose  fin  may  occasioually  fail  as  a  generic  and  even 
Hpecifio  character,  as  among  the  Nanaostomi.  *'  Nur  bei  eiuer  einzigen  dieser  Arten 
fehlt..die  Fettfloese  vollstandig;  bei  einer  zweiteu  Art  besitzeu  von  vier  Exem- 
plaren  drei  eino  Fettflosse,  wahrend  sie  dem  vierten  Individuum  fehlt  "  (Steindach- 
uer,  loh:  Beit.,  V,  p.  74,  1876). 

Proceedings  of  tlie  United  State*  National  Museum,  Vol.  XVIII,  l|o*1056. 
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X  CharacinSf  Valenciennes,  Hist.  Nat.  dee  PoissoiiH,  XXI,  p.  159,  1848. 
<^rharacina,  Vogt,  Zool.  Briefe,  II,  p.  150,  1851. 
•  yMijIetidw,  Adams,  Man.  Nat.  Hist.,  p.  108,  1854. 
xCharaoinidaSf  Richardson,  Encycl.  Brit.,  8th  ed.,  XII,  p.  245,  1866. 
X  Characinoidei,  Blbrker,  Ennm.  Sp.  Piscium  Archipel.  Indico,  p.  31,  1869. 
<C/iaracmtdaf,  GCnther,  Cat.  Fiali.  Brit.  Mas.,  V,  p.  278, 1864. 
<C/taraoiiiute,  COPB,  Proc.  Am.  Assn.  Adv.  Sci,,  1871,  p.  333  (1872). 
<^CharacinidaSf  Gill,  Arrang.  Fam.  Fishes,  p.  16,  1872. 
^Ciiharini,  Fitjingeh,  Sitaangsber.  K.  Alcad.  Wiss.  Wien,  LXXVII,  1.  Abth.,  p.  37, 

1873. 
<CCharacinidaf  Schmarda,  Zool.,  II,  p.  377, 1878. 

<CfcaractnidflP,  Jordan  and  Gilbert,  8yn.  Fishes  N.  Amer.,  p.  264, 1882. 
=C/iaraoirf(F,  Gill,  Mem.  Nat.  Acad.  8ci.,  VI,  p.  131, 1893. 

(Secondary  Synonymy.) 

<^Salmone8y  Cuvier,  R^gue  Animal  [1«  M.],  II,  p.  159, 1817;  2»  ^d.,  II,  p.  301, 1829. 
<i$a/ifoaiii<le«,  Latrbille,  Fam.  Nat.  R^gne  Aniraal,  p.  119, 1825. 
<^Salmoneaf  Agassiz,  Sel.  Gen.  et  Sp.  Piscium  q.  coll.  Spix,  p.  56, 1829. 
<5a7wonidct,  Bonaparte,  Giorn.  Accad.  di  Scienze,  III,  p.  95  (Saggio  Distrib. 

Metod.  Animal.  Vertebr.  a  Saugue  l?\eddo,  p.  37),  1832. 
<^Salmonid(¥f  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  II,  pp.  184, 283, 1839. 
<5af?»o»tda?,  Bonaparte,  Nuovi  Annali  d«lle  Soi.  Nat.,  II,  p.  182, 1838 ;  IX.  p.  272, 

1840. 
<  Characiniden,  Sagembhi^  Morph.  Jahrb.,  X,  p.  1,  etc.,  1885. 

(Syuonyma  of  Charaoinino'.) 

<^Charticinif  Latrkillk,  Faro.  Nat.  Regue  Animal,  p.  119  ("Tribu"). 
<^Salmoninif  Bonaparte,  Gioni.   Accad.  di  Scienze,    LII,  95   (Saggio    Distrib. 

Metod.  Animal.  Vertebr.  a  Sangue  Freddo,  p.  37),  1832. 
<^Saltnonin<p,  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  II,  pp.  185,  286,  1839. 
<^Hydrocyoninij  Bonaparte,  Nuovi  Annali  delle  Sci.  Nat.,  II,  p.  132, 1838;    IV, 

p.  273, 1840. 
<^ChavaciniHi,  Bonaparte,  Cat.  Met.  Pesci  Eur.,  p.  5,  1846;  Conspectus  Syst. 

Piscium,  1850. 
<C^Lcioga»triformeSy  Blekker,  Enum.  Sp.  Piscium  Archipel.  Indico,  p.  xxxii,  1859. 
<^Hydrocyonina,  GrNTiiER,  Cat.  Fish.  Brit.  Mus.,  V,  pp.  280, 345, 1864. 
<^Hydrocyonina,  Gill,  Mem.  Nat.  Acad.  Sci.,  VI,  p.  131, 1893. 

neterognaths  with  the  skull  above  more  or  less  invaded  by  reeuter- 
iiig  valleys  from  behind,  aud  the  supraoccipital  having  a  horizontal 
extension  and  carinated  by  a  procurrent  crest. 

Family  KEYTHRINID^E. 

( Primary  Synonymy. ) 
<^Erythr Hides,  Valenciknnks,  Hist.  Nat.  Poiss.,  XIX,  p.  480,  1840. 
K^Erythrhnda',  Richardson,  p:nc.  Brit.,  8th  od.,  XII,  p.  250,  1856. 
<^Erythrinoid€ij  Blkekkk,  Enum.  Sp.  Pisciuju  Archipel.  ludico,  p.  xxxi,  1859. 
=Erythrinida',  Gill,  Annals  Lye.  Nat.  Hist.  N.  Y.,  VI,  p.  410,  1858. 
<^Erythrinidaf  Cope,  Proc.  Am.  Assoc.  Adv.  Sci.  1871,  p.  333  (1872). 
<^Erytkrini,  Fitzinger,  Sitzungsber.  K.  Akad.  Wiss.,  Wien,  LXVII,  1.  Abth., 

p.  37,  1873. 
=Eryihnnida',  Gill,  Mem.  Nat.  Acad.  Sci.,  VI,  p.  131,  1893        ^ 
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(Seeondarjf  Synonymy,) 

<CiSiaponoie8y  BvMtRiL,  1806. 
<CZM/>eida?,  Bonaparte,  1832-1840. 
<CAaractJfi,  MCller  et  al. 
<^CkaramnUl<!e,  GCmthbr  et  al. 

{Synonym8  of  Erytkrinino!,) 
<iEntihriohthini,  Bonaparte,  Nuovi  Annali  Sci.  Nat.,  II,  p.  132, 1838;  IV,  p.  196, 

1840. 
<Cyi>niw»,  SWAIN80N,  Nat.  Hist,  and  Class.  Fishes,  etc.,  II,  pp.  184,  283,  1839. 
< Erytkriohthini,  Bonaparte,  Trans.  Linn.  Soo.,  XVIII,  p.  300,  1840-41. 
<^Erythrichthinij  Bonaparte,  Cat.  Met.  Pesci  Eur.,  p.  5, 1846;  Cons.  Syst.  Pise, 

1850. 
<iErythnnina,  OCnther,  Cat.  Fish.  Brit.  Mas.,  V,  pp.  278,  281,  1864. 
<;^Erythriniforme»,  Blbeker,  Eniim.  Sp.  Piscinm  Archipel.  Indico,  p.  xxxi,  1859. 
=Eryihrinin(B,  Gill,  Mem.  Nat.  Aoad.  Sci.,  VI,  p.  131,  1893. 

Heterognaths  with  the  skull  above  more  or  less  trnncated  behind, 
and  the  supraoccipital  confined  to  the  posterior  surface  and  carinated 
by  a  rudimentary  or  obsolete  vertical  crest. 

There  is  good  reason  to  believe  that  the  Characinidai,  as  here  still 
preserved,  constitute  a  heterogeneous  group,  and  may  hereafter  be  sub- 
divided into  two  or  more  families,  but  the  material  at  hand  is  insuffi- 
cient to  confirm  the  suspicious  entertained  or  to  properly  refer  the 
species  to  their  respective  families.  Great  differences  are  observable 
in  the  relative  development  of  the  jaws,  the  composition  of  the  lower 
jaw,  the  branchial  apparatus,  etc.* 

•      BIBLIOGRAPHY. 

The  illustrations  of  the  skeletal  features  of  the  representatives  of 
the  family  being  much  scattered,  a  list  of  most  of  them  is  here  appended. 
More  valuable  than  all  others  and  accompanied  by  ])hilosophical  views 
are  those  given  in  Sagemehl's  Memoir. 

GENERAL  JUBLIOORAPHY 

Sagemehl  (Dr.  M.).     Beitriige  ziir  vergleicheudeu  Anatoinie  der  Fische.  I-IV. 
Morph.  Jahrbuch,  IX-XVII,  viz: 

I.  Daa  Craninm  von  Amia  calva.     IX,  pp.  177-228,  pi.  10,  1884. 
II.  Einige  Bemerkungen  iiber  die  Gehiruhiiute  der  Knochen fische.  IX, 
pp.  457-474,  pi.  23,  1884. 
•    HI.  Das  Cranium   der   Characinideii,    nebst    allgemeinen  Bemerkungen 
Uher  die  mit  einem  Webor'schen  Apparat  vorseheneu  Physostomen- 
familien,  X,  pp.  1-119,  pis.  1,  2,  1885. 
IV.  Daa  Cranium  derCyprinoiden.  XVII,  pp.  489-595,  pis.  28,  29,  1891. 


» According  to  Sagemehl  (III,  p.  105,  pi.  1,  fig.  14),  Citharinun  has  the  lower  jaw 
composed  of  only  two  lateral  elements,  a  greatly  elongated  articular  houc  and  reduced 
dentary.  These  peculiarities  are  coordinated  with  other  cranial  characters  and 
with  modifications  of  the  branchial  apparatus.  Ciihurinus  seems  therefore  to  be  the 
type  of  a  peculiar  family  (Citharinidje).  Of  course  such  a  family  is  very  different 
from  that  named  Citharini  of  Fitzinger,  which  id  the  same  as  CharaciuidsR.  It  would 
also  differ  much  from  the  subfamily  Githarina  of  Thominot  (Bull.  Philomath.  Soc, 
(7)  VI,  p.  250,  1882),  which  includes  the  Citharininte  and  most  of  the  Curimatime, 
but  not  the  typical  genus  Curimata  or  the  edentulous  forms.  The  genera  included 
by  Thominot  are  6'aeco(fon,  Hemodm,  Parodon,  Citharinus,  Pj\^Mb^S^i»s^fiMwmtropu8, 
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BIBLIOGRAPHY  OF  SPECIES. 

Subfamily  KRYTHRININ^IS. 

Erythrinua  uniiceniaiuSf  Spix.* 

Erythrinua  unitce^niaius,  Sagemehl,  Morph.  Jahrb.,  X,  p.  26,  pi.  1,  figs.  1-12 
(skull),  1885;  Eigenmann,  Proc.  Cal.  Acad,  Sci.  (2),  II,  p.  105,  pi.  l.fig.  2 
(jaws),  1889. 
Maci'odou  iareira.  Block. 

Macrodon  trahira,  Steindachner,  Denkschr.  Akad.  Wiss.  Wien,  XLII  (Fisch 

Cauca,  p.  14),  pi.  5,  fig.  3  (articnlatioD  of  dentary),  1879. 
Macrodon  malaharioufy  Eigenmann,  Proc.  Cal.  Acad.  Sci.  (2),  II,  p.  102,  pi. 
1,  fig.l  (jaws),  1889. 

Subikmily   F>VKRIiULININ.aS.« 

FyrrhuUna  guttata  (Steindachner). 

Pyrrhulina  guttata,  Eigenmann,  Proc.  Cal.   Acad.  Sci.  (2),  II,  p.  108,  pi,  i, 
fig.  3  (jaws),  1889. 

Siibfamily  LEBIASIT^IT^JK. 

Lebiasina  bimaculata  (Cuvier  and  Valenciennes). 

Lebiaaina  bimaculata^  Eigenmann,   Proc.  Cal.  Acad.  Sci.  (2),  II,  p.  113,  pi.  i, 
fig.  5  (jaws),  1889. 

Subfamily    '1  E:TRA.GO:NOP'rKRI2Sr^5C. 

Tetragonopterus  mexicanuSf  Filippi. 

Tetragonoptertts  mexicaniiSf  Steindachner,  SitziiDgsber.  K.  Akad.  Wias., 
Math.  Nat.  CI.,  LX,  1.  Abth.,  p.  300  (Ich.  Not.,  IX),  pi.  4,  figs.  2-4  (Phar. 
boues),  1869-70. 

Subfkmily  SH:RRA.SA.LMONIN-ffi2. 

Serrasalmo . 

Serrasalmo ,  Rosenthal,  Ichthj^otom.  'J'afeln,  pi.  6, 1816. 

Fygocentrns  piraya,  LACi^pfeDE. 

a.  Pygoeentrue piraya,  HYiiTLf  DenkBchiiftf^n   K.  Akad.  Wiss.  Wien,  Math. 

Xat.  Cl.,  XXI,  p.  7,  pi.  [1],  tig  5  (br.  skel.),  1863. 

b.  Serrasalmo  piraya,  Klein,  Jahreshefte  d.  Vereins  f.  Vaterl.  Natnrk.   in 

Wiirtteinberg,  40.  Jahrg.  (1884),  pp.  157,  226,  pi.  2.  figs.  12, 13;  42.  Jahrg. 
(1886),  p.  261,  pi.  7,  tig.  28;  p.  291,  pi.  8,  fig.  53  (cr.  bones). 
Myleus. 

Myletes  ,   Gervais,   Castelnan's   Exp6d.   dans   PAm^rique  du    Sud, 

Anat.,  p.  97,  pi  2  (skull),  1856. 
Myleus  oUgacanthus  (MCller  and  Troschkl). 

Myletes  olygaeanthuSf  Klein,  Jahreshefte  d.  Vereins  f.  Vaterl.  Naturk.  in 
Wiirttemberg,  40.  Jahrg.  (1884),  pp.  159,  227,  pi.  2,  figs.  14, 15. 


^The  genus  Eryihrinus  (GronoviuA,  Scopoli)  was  based  exclasively  on  a  species 
without  pterygoid  teeth,  and  consequently  the  section  so  distinguished  should  retain 
the  name  instead  of  HetererythHnuSj  while  the  subgenus  (or  genus)  difierentiated 
by  the  development  of  pterygoid  teeth  (typified  by  E.  unitceniatus,  Spix)  may  be 
called  Hoplet'ythrinus. 

*It  seems  advisable  also  to  direct  attention  to  the  Gmndulus  of  Valenciennes, 
referred  by  that  naturalist  next  to  Hydrargyra  (XVIII,  pp.  216-220).  It  appears  to 
me  to  be  related  to  Pyrrhulina ^  if  not  a  Bpeciee  of  that  genus,  and  therefore  a 
Characinid.  Valenciennes  himself  (XVIII,  p.  219)  remarked  that  it  cannot  be 
denied  that  the  number  of  branchiostegal  rays  and  the  bilobate  air  bladder  agree 
with  Characiu  characteristics. 
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STibftunily  HYDROCYONTNJZE. 

Hydrocyon  farskalii,  Cuvier. 

Hydrocyon  farakali,  Kleix,  Jahreshefte  d.  Veroins  1".  VaterJ..  Naturk.  in 
WUrttemberg,35.  Jahrg.  (1879),  p.  104,  pi.  1,  fig.  13  (mast.);  40.  Jahrg. 
(1884),  p.  156,  pi.  2,  figs.  10,  11;  41.  Jahrg.  (1885),  pp.  195, 211,  pi.  3,  ligs. 
73,  74;  42.  Jabrg.  (1886),  p.  261,  pi.  7,  fig.  27;  p.  291,  pi.  8,  fig.  52  (cr. 
bones). 

Subfamily  IVCYLICTIN^iC.' 

Myletes  detitex,  Linnaeus. 

Alestes  denteXt  Sagemehl,  Morph.  Jahrb.,  X,  p.  26,  pi.  2,  figs.  17,  18  (skull), 
1885. 

Subfamily  DISTICHODONTII^^IC. 

JHatichodus  (pgypiiusy  Gmblin. 

a.  Distichodtts  niloticua,  Htrtl,  Denkschrlften  K.  Akad.  Wiss.  Wien,  Matb. 

Nat.  CI.,  XXI,  p.  7,  pi.  [1],  fig.  6  (br.  skel.),  1863.. 
6.  DiBtichodus  kammai-f  Mettenheimer,  Disq.  anat.  comp.  membro  piso.  pect., 

pi.  2,  fig.  12  (sh.  girdle),  1847. 

Subfamily  ANOSTOlVTINjgE. 

Leporinus  elongaiM,  Steindachner. 

Leporinus  elongatua,  Steindachner,  Denkschr.  K.  Akad.  Wiss.  Wien,  Matb. 
Nat.  Kl.,  XXXIX  (Fisb.  Mag.,  pp.  38,  39),  pi.  10,  figs.  3-5  (preop.  and 
quadrate),  1878. 

Subfkmily  CtTRIMATIN^E. 

Praehilodu8  brama,  Valenciennes. 

Prochilodu8  brama,  Hyrtl,  Denkschriften  K.  Akad.  Wiss.  Wien,  Matb.  Nat. 
CI.,  XXI,  p.  7,  pi.  [1],  fig.  3  (br.  skel.),  1863. 

Subfamily  CITHARININ-^ES. 

Citharinua  geoffroyi,  Cuvier. 

CithaHnua  geoffroi,  Hyrtl,  Denkscbriften  K.  Akad.  Wiss.  Wien,  Math.  Nat. 
Cl.,  XXI,  p.  7,  pi.  [1],  fig.  4  (br.  skel.),  1863.— Sagemehl,  M«n>li-  Jabrb., 
X,  p.  26,  etc.,  pi.  1,  fig.  14;  pi.  2,  figs.  1-11  (skull),  1885. 


'Myletinflp  (or  better  Mylitina?),  not  Myletidini— /iv^ti77f,  ov,  millstone  or  grinder. 
Proc.  N.  M.  95 14 
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NOTES    ON    OKECTOLOBUS  OR  CUOSSORniNlS,  A  GENTS 

OF  SHARKS. 


By  Theodore  Gill,  LL.  1). 


In  1834,  Bouaparte,  iu  tlie  seventh  fasciculus  of  his  "  l^iuna  Italica" 
aud  ill  the  chapter  on  Sci/Uium  caniculdj  propose<l  to  divide  the  genus 
ScylUum  into  three  genera,  OrectolobuSj  Scyllium  and  Pritttiiiruft.  The 
genus  Orectolobm  was  defined  iu  the  following  terms: 

Xt'ir  OrevtolobuSf  Nob.  (le  cui  specie  sono  tatte  esoticbe) ;  il  maso  c  breve,  la  bocou 
prossiiua  aU'  estreinitiTi  di  qiiello;  il  margine  delie  uarici  h  fornito  alF  esteruo  d*  una 
valvala  ansai  hiuga,  rivolta  nir  indieiro;  lo  aperture  brauchiali  Bono  picciole,  le  duo 
posteriori  deir  uiio  e  dell'  altro  lato  viciue  fra  loro  o  quasi  confuse  in  una;  la  pinna 
anale  ^  coliocata  dietro  la  secouda  dorsale.  Questa  divisione,  clie  trovasi  giiik  accen- 
nata  uelle  opere  del  Cuvier  e  del  Blainvillo  comprende  lo  Squalua  harhatu8f  Gmel. 
{pynciatns,  Schneid.);  lo  Squalus  fasciatus^  Bloch  {Hgrintm  e  longicaudaSf  Gmel.)  e  lo 
SqHuliis  lohatuSy  Schueid. 

The  species  thus  included  are  by  no  means  congeneric,  but  belong  to 
two  widely  distinct  genera.  Both  genera  in  1837  were  distinguished 
by  Miiller  and  Henle  in  the  same  paper  and  named  Stegostoma  and 
CroMMorhifiutt. 

The  Squalns  faifclatus  was  regarded  as  typical  of  the  genus  Stegonioma 
and  named  S.  fasciattim. 

The  Squalus  harhatus  and  S,  lobatm  are  generally  regarded  as  con- 
specific,  and  were  united  by  Miiller  and  Henle  under  the  name  Crosso- 
rhiuuft  harbatus. 

The  Squalus  '^punctaiuSj  Schneid.,"  identified  by  Bouaparte  with  8. 
barbatusj  is  now  considered  to  be  the  same  as  Ginglymostoma  cirratump 

It  is  obvious  that  one  or  the  other  of  the  later  names  must  give  place 
to  th«  earlier  Orectolobns.  The  applicability  was  complicated,  however, 
by  Bonaparte  himself,  who  later  used  Orectolobus  instead  of  Chiloscyl- 
Hum,  For  this  usage  there  appears  to  be  no  justification.  Bonaparte's 
action,  nevertheless,  did  not  vitiate  his  previous  work,  aud  the  name 
OrtctolobuH  had  best  be  revived  for  the  one  later  called  CrossorhinuSy 
whose  synonymy  will  then  be  as  follows : 
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Genus  ORECTOLOBUS. 

<^Ori'ciolobu8j  Bonaparte,  Fanna  Ital.,  Pesci,  7.  faec,  1834. 

—CrossorhinuSf  MCllkr  and  Henlk,  Archiv  Naturgesch.,  3.  Jahrg.,  I,  p.  396, 

1837. 
SquahiSy  Rp.,  Bloch,  SciiNKiDKii,  et  vet. 

The  subfamily  name  should  then  be  Orectolohince  and  the  family 
name  Orectolobidce. 
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NOTE  ON  THE  FISHES  OF  THE  GENUS  CHARACINUS. 


By  Theodore  Gill,  LL.  D. 


For  oyer  fifty  years  the  family  name  Characini  or  Characinidce  has 
been  in  use,  but  during  all  that  time  no  one  has  used  the  generic  name 
Characinus.  The  family  name,  indeed,  has  remained  without  a  recog- 
nized name-giving  genus.  It  is  time  that  the  nomenclature  should  be 
accordant  with  the  facts,  and  the  object  of  this  note  is  to  resuscitate 
the  long-neglected  name. 

In  1754  Gronovius  took  the  name  Charcuv  for  two  South  American 
fishes,  subsequently  referred  to  the  genera  Afuwyrtus  and  Tetragonop- 
terus. 

In  1758  Linnaeus  referred  the  two  Gronovian  fishes  to  his  genus 
Salmo^  and  to  the  section  of  that  genus  named  Characini. 

In  1777  Scopoli  adopted  the  genus  Charax  from  Gronovius,  and  thus 
formally  introduced  it  into  the  binomial  nomenclature. 

In  1802  Lac^pede  adopted  the  section  of  Characini  as  a  genus  and 
gave  to  it  the  singular  form  Gharaeinus, 

It  will  only  be  necessary  to  examine  the  tenth  edition  of  the  '^  Systema 
Naturae"  of  Linnaeus  to  select  the  type,  but,  for  the  sake  of  comparison, 
the  species  admitted  into  the  twelfth  and  Gmelin's  editions  are  added. 

References  to  Characini  in  the  tenth,  twelfth  and  thirteenth  editions  of  Linncpus'  Systema 

Natarcr. 


Tenth 
edition. 

Page.    No. 


Dentex («)* 

GaateropelecuH 

Gibbosoi 311 

NoUtus ' 

BimacalatOB 311 

ImmacalatnB I    312 

Foptens 

Cyprinoidea 

Kiloticua 


^cyptiaii 

Pulverulent  08.. 

Bbonibeufi , 

AnostomiiR 


312 


19 


312  >      23 


312        24 


Twelfth 
edition. 

Page.    No. 


513 
513 
513  I 

513  I 
513 

514  , 
514  , 


20 
21 
22 

2.1 
24  I 
2.3  I 
26 


514 
514 
514 


Gmelin. 
Page.      No. 


1383  1 

1384  I 
1.384  , 
1385 

1385  ! 
1385  { 

1385  I 
1385 

1386  ' 

1386  I 
1386 
1386 

1387  ' 


MyleteHniloticDB  (1). 
Gaateropelecas  sternirla. 
Gharaeinus  gibbosus  (2). 

Tetragonopterua ? 

Tetragonop terns  bimacnlatns. 

(?) 
SynoduB  fcetens  (4). 
Curimata  cyprinoidos.  ■ 
MTletea  niloticus  (1). 
Dfstichodus  {pgyptiuB  (6). 

Tetragonop teruB ?  (7). 

Serra«alinuB  riiorobeua. 
Auostomus  anoBtoinun. 


a  Myleit9  niloticus = Saimo  nUoticua  =  Cypr%nu$  dentex,  Llnmeus  S.  N.,  10.  ed.,  p.  825 :  Mu».  Ad.  Fr.. 
p.  108,  1764.    Many  would  therefore  prefer  Jf .  nUoHcus. 
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It  is  to  be  remembered  that  Gmelin  intercalated  the  species  he  added 
to  the  "Systema  Naturae"  according  to  their  supiwsed  affinities,  bnt 
with  the  numbers  continued  from  the  highest  of  Linnjeus. 

The  species  with  numbers  after  the  accepted  names  require  some 
consideration. 

1.  The  Myletes  niloticvs  or  dentex  is  the  Alestes  kotschyi  (not  defttex) 
of  Gttnther,  and  as  it  was  the  only  described  species  for  which  Cnvier 
originally'  framed  the  genus,  it  should  retain  the  former  generic  name. 
The  South  American  species  referred  to  MyleUn  should  take  the  name 
Myleus  of  Miiller  and  Troschel.  This  genus  has  been  divided  into  two 
subgenera,  Mylctes  and  Myleus.  For  the  former,  Mylopluft  may  be 
taken  as  a  substitute.  The  classical  form  Mylites  {dentex)  has  been  used 
for  the  typical  form  by  Minding '*,  and  perhaps  will  be  accepted  by 
purists.  The  <S.  dentex  of  Hasselquist,  or  S,  niloticns  of  Forsk&l,  is  a 
diflFerent  species — M.  hasaelquistii,  Cuvier. 

2.  The  Characinus  gihhosus  is  Alentes  gibhosus^  Giinther,  as  already 
indicated. 

*X  The  tSalmo  (Characinus)  imma^ulattis  is  at  present  unidentifiable. 

4.  The  Synodus  f ceteris  \^  Saurus  fcet^ms  of  Giinther,  and  of  course  has 
no  affinity  to  the  Characinids. 

5.  The  Gurimata  cyprinoides  must  take  that  name,  as  Curimata  was 
the  first  Latin  form  of  the  name  given.^ 

6.  The  Distichodus  wgyptius  is  D.  nihticn^j  Giinther.  Dr.  Giinther 
takes  the  name  from  Hasselquist,  whose  work  was  published  in  1757, 
but  if  the  precepts  of  the  British  and  American  Associations  for  the 
Advancement  of  Science  and  other  biological  societies  are  adopted,  no 
names  behind  the  tenth  edition  can  be  accepted.  Dr.  Giinther,  in  his 
synonymy  *  quotes  "  8almo  (egyptiaeus,  Linnaeus,  Gmelin,  I,  p.  138(>,'' 
but  the  form  used  by  Linnaius  and  Gmelin  was  8.  wgyptius.  As  JEgyp- 
tins  was  the  older  and  more  classical  form,  it  is  not  obvious  why  any 
one  should  have  wished  to  alter  the  name  to  jKgyptiaeus. 

7.  The  Salmo  (Characinus)  pulverulentus  has  never  been  identified, 
but  was  probably  a  Tetragonopterus. 

Inasmuch  as  Linnaeus  really  derived  the  conception  of  the  genus,  as 
well  as  the  basis  of  this  name,  from  Gronovius,  we  should  take  one  of 
the  two  species  originally  referred' by  that  author  to  his  genus  Charax. 
Swainson,  as  early  as  1839,  revived  the  Liuutean  designation  (Characi- 
nus) for  the  C.  gihbostis^  and  Valenciennes  was  inclined  to  adopt  the 
Gronovian  name  (Charax)  for   the   genus,  to  which  he  nevertheless 


>  Mem.  Mns.  Hist.  Nat.,  1, 115,  1815;  Kegne  Anima],  II,  66,  1817.  Dr.  (iiiinther  weot 
back  for  Myletes  ouly  to  Cuvier,  M6m.  Mus.,  IV,  p.  444,  when  the  South  American 
8]>ecies  attributed  to  it  were  first  described. 

-Lehrbuch,p.l21,  1832. 

sCloquet,  Diet.  Hist.  Xnt.,  XII,  p.  240,  1818. 
<  Cat.  Fish.  Hrit.  Mns..  V,  p.  36(). 
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applied  the  name  Epicyrius.^    For  that  genus,  therefore,  Charcmnus 
may  be  revived.* 

Tlie  species  of  the  tenth  edition  of  the  "Systeraa  Naturje ''  were  referred 
to  new  genera  in  the  following  sequence: 

1777.  Ano8tw»u»f  ScoPOLi  (ex  (tRON.)* 

1815.   Teiragonoptere,  Cuvier. 

1815.  Myletes,  Cuvikr. 

1817.  L€9  TeiraganopUres  {Tetragonopteru8f  Artkdi)^  Cuvier. 

1845.  Distichadva,  MCller  and  Troschel. 

1845.  Alesiesj  MCller  and  Troschel  =  Charadnus  restricted. 

Thus  by  successive  eliminations  the  genus  was  finally  restricted  to 
C.  gibbo^^us.    Its  synonyms  are  as  follows: 

Genus  CHARACINUS. 

Pre-binomial  synonyms. 

<^Charax,  Gronovius,  Mue.  Ichth.,  I,  p.  19  ( t),  1754. 

Binomial  synonyms. 

<:iCharacini  {Salmo    *     **     •)    Linn.eus,  Syst.  Nat.,  10.  ed.,  p.  311, 1758. 

<iCharax,  ScOPOLi,  Int.  Hist.  Nat.,  p.  455, 1777. 

<CharacimuSy  Lac^pI^de,  Hist.  Nat.  Poiss.,  V,  p.  269,^802. 

<^Ckaracinu8j  Swainson,  Nat.  Hist.  Fish.,  etc.,  II,  p.  289,  1839  (not  of  Vol.  I). 

<^EpieyrtMf  MOller  and  Troschel,  Horse  Ichtli.,  II,  p.  17, 1845. 

<Anacyrtus,  GCnther,  Cat.  Fish.  Brit.  Mus.,  V,  p.  346, 1864. 

<^('ynopotamus,  Garman,  Bnll.  Essex  Inst.^  XXII,  p.  11, 1890. 

—Anacyrtusj  Eigbnmavn,  Proo.  IT.  8.  Nat.  Mus.,  XIV,  p.  57, 1891. 

SalmOf  sp.,  LiNN^us  et  al. 

Piabuquea  esp.y  Cuvikr,  1817. 

The  name  Gharaoinm  has  been  misapplied  by  at  least  two  natural- 
ists, viz : 

Characinus,  Minding,  Lehrb.  Nat.  Fischo.  p.  119, 1832  (=Cnrimata). 
Characinus,  Swainson,  Nat.  Hist.  Fishes,  I,  pp.  241, 255,  259, 1838  (=Curiiuata). 


» Cuvier  and  Valenciennes,  XXII,  p.  41,  1849. 

'^Some  may  prefer  to  take  CharaXy  because  Linnjeus  used  the  plural  form  Characini 
for  a  section  not  formally  designated  by  him  as  a  Aubgeniis,  and  I  have  felt  and  still 
feel  inclined  to  adopt  it  myself. 

^The  generic  name  Tetr€Lgonoptm*us  has  been  erroneously  attri]>uted  to  Artedi,  who 
was  too  good  an  ichthyologist  to  have  confounded  a  Tetragonopterus  (Cuvier)  witli  a 
Tetrayonoptrus  (Klein,  **  TerpayuvoTTTpogy  i.  e.,  quadratus  aspectu").  Inasmuch  as 
Artedi  died  in  1735  and  the  '*  Missus''  in  which  Klein'H  unnie  first  occurs  was  pub- 
lished in  1744,  we  have  another  good  reason  for  believing  that  Artedi  had  nothing 
to  do  with  the  name. 
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THE  ^OMENOLATUBB  OF  RACHICENTRON  OR  ELAOATE, 
A  GENUS  OF  ACANTHOPTERYGIAN  FISHES, 


By  Theodore  (Jill,  LL.  D. 


The  universally  accepted  name  Elacaie  must  unfortunately  be 
.  supplanted  by  one  entirely  unknown  to  fame,  overlooked  by  all  natu- 
ralists, and  found  in  no  nomenclator.  A  brief  history  of  the  nomencla- 
ture of  the  genus  is  timely. 

In  1814  Dr.  Mitchill,  of  New  York,  first  described,  as  a  new  generic 
type,  a  fish  which  he  called  Centronotm  sphiosus.  He  specifically  des- 
ignated the  genus  as  "new^  and  distingiiisl^ed  it  by  the  broad  head, 
distant  eyes,  prominent  lower  jaw,  and  eight  dorsal  spines,  besides  other 
less  important  characters.  It  was  apparently  merely  through  a  coin- 
cidence and  natural  fitness  that  he  gave  the  same  name  as  Lacdp^de 
had  previously  used  for  a  heterogeneous  genus,  including  the  same 
species  as  well  as  the  pilot-fish.  Nevertheless,  the  previous  use  of  the 
name  by  both  Schneider  (1801)  and  Lac6pede  (1802),  precludes  the  use 
for  the  genus  of-  Mitchill. 

In  1826  Dr.  Kaup  treated  of  the  same  fish  and  gave  to  it  the  name 
Rachycentron  typus.  He  gave  a  good  diagnosis,  erring  only  in  attribut- 
ing seven  rays  to  the  ventral  fins.  The  follomng  abstract  will  prove 
this  claim : 

RACHYCENTRON.    GASTEROSTEUS,  Linnajus*. 

'^Kenuz.  der  Gattung.  Zahne  fein  und  borsteniormig;  Kopf  plattgedrilckt;  7 
Kiemenstrahlen.  Brustflossen  klein ;  Bauohilossen  7  strahlig.  Erste  Riickeuflosse 
eDthiilt  freye  von  einander  enfernte  Stacheln.  Zweyte  Riickenflosse  und  die  After- 
flosse  lang,  vom  Schwanze  unterschieden.     Scfaappen  fein.'' 

Diese  Gattong  hat  sehr  viel  ahnliches  mit  Echeneis  und  hat  nur  die  freyeu  Stacheln 
mit  Centronotus  gemein,  die  Bich  durch  den  zusammengedriickten  Korper  sehr  von 
dieser  untersheidet.     Eine  Art  Rachycentron  Utpan. 

The  identity  of  the  fish  with  the  Qasterosteus  canadus  of  Linnaeus,  tlie 
"Motta''  of  Russel  and  the  ^'  Ceixupira"  of  Marcgrave,  was  recognized. 

In  1827  Kaup  amended  the  name  into  Bachiceiitron  and  expressed 
his  views  as  to  the  affinities  of  the  genus  in  the  following  terms: 

Wegen  des  plattgedriickten  Eopfes,  &c.,  habe  ich  diese  Art,  welche  fast  in  alien 
Meeren  verkommt,  zu  einer  eigeneu  Gattung  erhoben,  welche  am  naohsten  mit  Tetra^ 
gwurne  yerwandt  ist. 
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Kaup  now  further  identified  the  Scomber  niger  of  Bloch,  Centroiiofus 
gardenii  of  Lacepede,  and  Centronotus  apinoHus  of  Mitchill  with  his 
species. 

In  1829  Cuvier  first  proposed  the  generic  name  with  the  French  plu- 
ral form  ^'fes  jSlacatcM^  for  the  same  genus,  basing  on  the  *'Pedda 
mottah"  the  species  "  El.  motta,^^  and  for  the  Centronotm  spinosus  sub- 
stituting the  new  name  "AJ/.  amerimna,^'^  The  ^^Ceixupira^'*  or  Scomber 
niger  was  retained  in  tlte  same  genus  with  the  pilot-fish,  as  in  the  first 
edition,  although  those  names  are  mere  synonyms  of  the  typical  Elucaie^ 
as  had  been  recognized  in  1827  by  Kaup. 

In  view  of  these  facts,  it  will  be  obvious  that  adherence  to  the  rules 
of  priority  compels  us  to  take  up  Kaup^s  name  for  the  genus  in  ques- 
tion, and  for  the  family  name,  if  the  including  group  Eachigektbid^ 
should  be  employed.  Those  who  adhere  strictly  to  rules  of  priority 
and  will  retain  all  errors  and  slips  because  they  were  in  the  earliest . 
names,  will  prefer  Rachycentridae  and  Rdchyoentron^  although  the  latter 
was  merely  a  slip  in  Kaup's  original  memoir  and  was  speedily  corrected. 
I  prefer  to  regard  it  as  a  typographical  error  and  to  take  the  later  and 
correct  form. 

The  history  of  the  nomenclature  is  epitomized  in  the  following 
synonymy: 

Genus  RACHICENTRON. 

—CenironoiMy  Mitchill,  Trans.  Lit.  Phil.  Soc.  N.  Y.,  I,  p.  490,  1814. 

:=Rachycentron,  Kaup,  Isis,  XIX,  col.  89,  1826. 

=liachiceniron,  Kaup,  Isis,  XX,  col.  624,  1827. 

—Les  ElacateSf  Cuvier,  R^f(ue  Animal,  2.  e(l.,>  II,  p.  203, 1829. 

.=Elaoaief  Cuvier  and  VALENriKNNES,  Hist.  Nat.  Poiss.,  VIII,  p.  328, 1831. 

—Elaoate,  Swainsox,  Nat.  Hist.  Fishes,  etc.,  II,  pp.  176,  243,  1839. 

<iMe}aderma^  Swainsox,  Nat.  Hist.  Fishes,  etc.,  II,  pp.  176,  243,  1839.     (Type 

''  Af.  nigerrirna''=''  Pedda  mottah.") 
Gastero9teu»y  sp.,  Lixx.Krs  et  al. 
Centronotus  J  sp.,  LAC<5:pfei)E. 

The  only  now  recognizable  species  rejoices  in  a  very  large  number  of 
names,  as  the  following  synonymy  will  show.  This  synonymy  exi)resses 
the  general  belief  of  all  recent  ichthyologists.  Nevertheless,  it  may 
well  be  that  two  or  more  species  have  been  confounded,  and  at  least  a 
renewed  critical  and  comparative  examination  of  sufficient  material  is 
very  desirable. 

RACHICENTRON    CANADUM. 

Ga8iero9teu8  oanadM,  LiNN.F.rs,  Syst.  Nat.,  ed.  12,  I,  p.  491,  1766. 
Scomber  nigevy  Bloch,  Ichthyologie,  X,  p.  48,  pi.  cccxxxvii,  1797. 
Centronotus  gardenii^  LA('i^:pJi:i)E,  Hist.  Nat.  Poiss.,  Ill,  pp.  310,  318,  1802. 
[Centronotus]  niger^  CrviER,  Rt^'gne  Animal,  II,  p.  320,  1817. 
Centronotus  spinosus,  Mitchill,  Trans.  Lit.  Phil.  Soc.  N.  Y.,  I,  p.  490,  pi.  3,  fig. 
9,  1815. 


^Les  Centronotus  (Centronotus)  sp.,  Cnvier,  R^gne  Animal,  II,  p.  321,  1817. 
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Rachyceniron  typus,  Kaup,  Isis,  XIX,  col.  89,  1826. 

R4idiiceiitron  iffpus,  Kaitp,  Isis,  col.  624,  1827. 

[.yauc}*a/e«]  niger,  Cuvier,  R^gne  Animal,  2.  ed.,  II,  p.  203,  1829. 

m[acaie'\  moita,  Cuvier,  Rfegne  Animal,  2.  od.,  II,  p.  203,  1829. 

El[acate]  americanaf  Cuvier,  R^gne  Aniuial,  2.  ed.,  II,  p.  203,  1829, 

Elarate pondiceriana,  Cuvier  and  VALKNciKiVXES,  Hist.  Nat.  Poiss.,  VIII,  p.  329, 

1831. 
Elacate  motta,  Cuvikr  and  VALEiVCiEXXEs,  Hist.  Nat.  Poiss.,  VIII,  p.  332,  pi. 

ccxxxii,  1831. 
Elacate  malaharica,  Cuvikr  and  Valkxciknnks,  Hist.  Nat.  Poiss.,  VIII,  p.  .332, 

1831. 
Elacate  atlantica,  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,  p.  334,  pi. 

ccxxxiii,  1831. 
Elacate  birittalay  Cuvier  and  Valbxciexxes,  Hist.  Nat.  Poiss.,  VIII,  p.  338,  18:^1. 
ElacaU  atlantiea,  Swainson,  Nat.  Hist,  and  Class.  Fishes,  II,  p.  243,  1839. 
Meiaderma  nigerrimaf  Swainson,  Nat.  His.  and  Class.  Fishes,  II,  p.  243,  1839. 
Xaucrate^  niger,  Swainson,  Nat.  Hist,  and  Cla«s.  Fishes,  II,  p.  245,  1839. 
Elacate  Canada,  Dekay,  N..Y.  Fauna,  Fishes,  p.  113,  pi.  xxv,  fig.  77,  1842. 
Elacate  falcipinnis,  Gosse,  Nat.  Soj.  Jamaica,  p.  208,  1851. 
Elacate  nigra,  GCnther,  Cat.  Fish.  Brit.  Mns.,  II,  p.  375,  1860. 
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NOTE     ON     THE     NOMENCLATURE    OF    THE    PCEGILIOID 

FISHES. 


By  Theodoee  Gill,  LL.D. 


It  is  generally  believed  that  Agassiz  was  the  first  tt)  detach  the 
cyprinoilouts  from  the  cyprinids.  Alter  the  publication  of  my  note 
on  the  uomenclatnre,  however,  I  came  across  an  earlier  paper  by 
Rudolph  Wagner,*  in  which  he  named  (''Cyprinoidae")  and  well  diag 
nosed  the  family;  and,  singularly  enough,  this  article  immediately  fol- 
lowed Agassiz's  maiden  ichthyological  contribution,  a  description  of 
Cyprinus  [Barbns]  uranoscopus.'^  Agassiz  must  therefore  have  been 
perfectly  cognizant  of  Wagner's  article  and  must  be  blamed  for  not 
having  referred  to  it.  Further,  Wagner  well  defined  the  new  family, 
while  Agassiz  did  not.  The  differential  characters  specified  by  Wag- 
ner were  as  follows: 

Die  Gattung  Lehi<M  bildet  mit  den  Gattangen  Poeciliay  FunduInSj  Cijprinodon  uud 
Molieuenia  Lesnenr,  -weiin  sich  letztere  Gattung  diirch  weitere  irntersuclinng 
lipstiitigen  sollte,  eine  sehr  schone  kleine  Familie,  wolcho  ich  die  Familie  der 
Cyprinoiden  genannt  habe,  wegen  ihrer  grossen  Verwandtscbaft  mit  den  Ci/prinua- 
Arten,  wovon  sie  sich  jedoch  dnreb  die  Ziihne  in  dein  Ober-  nnd  Tnterkiefer,  diircb 
die  I^ge  der  Kiicken-  nnd  SchwanzfloHse  und  die  Zahl  der  Strahlen  der  Kiemen- 
hant  nnterscbeiden. 

This  statement  of  differences  is  supplemented  by  a  correct  formal 
diagnosis  in  Latin  under  the  name  Cyprino'idae,  and  a  synopsis  of  all  the 
genera  and  species. 

Unfortunately,  Wagner  gave  a  name  in  accordance  with  a  custom  to 
sopie  extent  prevalent  at  his  time,^  but  now  universally  discarded.    Cou- 


'  Beitriige  ziir  Kenntniss  der  Oattnng  Lehias  Ciivier  und  der  verwandten  Gat- 
tiiDgen,  [etc.]     <  Isis.  XXI,  col.  1050-1058,  pi.  12,  figs.  I-IO,  1828. 

-  Beechreibiing  einer  nenen  Species  ana  dom  (Tiittung  Cyprinnny  Linn.  <  Isis,  XXI, 
col.  1046-1049,  pi.  12,  fig.  1  fa-d),  fig.  2  (a-d),  1828. 

'Ah  an  instance  of  similar  usage  tbe  work  of  Minding  (1832)  may  be  cited,  wberein 
the  families  Clupeoides  (p.  78),  Cyprinoides  (p.  78),  Blennioides  (pp.  80,92),  Scom- 
beroides  (pp.  80,88,130),  Percoides  (p.  87)  are  named,  not  because  they  are  typified 
by  the  name-giTing  genera,  but  because  their  representatives  are  like  them.  The 
same  names  are  nevertheless  given  to  the  families  contaiujug  the  genera.  The 
names  are,  therefore,  descriptive  adjectives,  and  to  be  considered  in  connection  with 
the  ordinal  names,  as  Apodes  malacopterygii  clupeoides,  Apoden  acantliopterygii  blen* 
nioides  and  scomberoides,  etc. 
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sequeutly  the  name  roBciliidie  must  be  retained,  as  urged  in  my  foriuer 
article,  and  even  the  justification  for  the  retention  of  the  name  Cyprino- 
dontes,  that  it  was  the  first  used,  disappears. 

This  memoir  of  Waguer  api>ears  to  liave  been  generally  lost  si^ht 
of,  as  no  reference  to  it  appears  in  any  work  I  have  examined,  amoug 
which  are  Cuvier  and  Valenciennes,  Bonaparte's  Catalogo  (1846),'  Von 
^lartens's  article,  and  Giinther's  Catalogue. 

The  two  nominal  new  species,  however,  appear  to  have  been  based  on 
the  difterent  sexes  of  the  previously  described  Cyprhxodon  fa^ciatu^j 
Lebiatf  lineatopunctata  being  a  female  and  L,  sarda  a  male.  Both  forms 
had  10  anal  rays,  according  to  Wagner,  a  number  likewise  found  by  Von 
Martens,  although  Dr.  Giinther  only  specifies  ''A.  8  (9)." 

1  may  add  that  the  name  *'P(Pciliida*"  was  first  revived  by  me  in  18(»5,* 
but  I  had  for  the  time  overlooked  it  while  preparing  tlie  synonymy  of. 
the  family  in  1894. 

ADDENDUM. 

The  foregoing  article  was  presented  for  pnblication  May  10,  1895, 
but  various  causes  have  entailed  delay  in  publication.  Meanwhile  a 
monograph  of  "The  Cyprinodonts,"  by  Mr.  S.  Garman,  has  been  pub- 
lished as  one  of  the  "  Memoirs  of  the  Museum  of  Comparative  Zoology."  ^ 
Although  dated  July,  1895,  the  memoir  was  only  received  by  the  pres- 
ent author  September  17,  1895.  Mr,  Garman  has  given  an  excellent 
history  of  the  family  of  Cyprinodonts,  and  has  made  known  (pp.  14, 15) 
the  long-neglected  contribution  by  Wagner. 

As  to  the  name,  Mr.  Garman  remarks  (p.  15) : 

''The  word  Cyprinoidas  is  incorrectly  written;  etymologically  eor- 
rected,  it  is  identical  with  Cyprinidw.  It  seems  to  have  been  Wagner's 
intention  to  coin  a  difterent  word.  This  is  shown  both  in  the  form  he 
gives  the  name  as  he  writes  it,  and  in  the  reason  given  for  bestowing 
it,  'wegeu  ihrer  grosseu  Verwandtschafb  mit  den  Cyprinus-Arten.'  As 
lie  failed  to  give  a  distinct  title,  it  is  leftfor  us  to  adopt  the  next  sub- 
:sequent  applied  to  the  family  as  such.'' 

The  action  of  Wagner  was,  it  appears  to  me,  deliberate  and  inten- 
tional, and,  as  shown  above,  in  consonance  with  limited  usage  in  his 
day.  The  words  Gyprino'idaeeknd  Cyprinid^e  are  not  identical ;  the  former 
is  a  comi)ound  of  Kunpho^  {oyprinm)  and  tidoq  (form  or  appearance), 
while  Cyprinidce  is  the  same  main  word,  with  the  patronymic  termina- 
tion— jcJaf  (idee), — indicating  descendants  or  family,  as  in  the  classical 
aiames  Arsacidie^  Pelopidie^  Seleucidiv  and  innumerable  others.  It  was 
on  account  of  the  resemblance  of  the  Cyprinodonts  to  the  Cyprinids 
that  Wagner  gave  the  name  Cyprino'idae^SLml  he  gave  a  distinctive  name 


'  XJnder  Lebias  calaritana  (Cat.,  p.  25,  No.  Ili5),  **  L.  nUjropHnciaUi^  Waj^ii.*'  is  men- 
tioned, and  by  it  is  probably  meant  /..  lineato-punctaia,  but  A.  sarda  is  not  referretl  to. 
«Can.  Nat.,  n.  «..  II,  p.  258. 
«VoL  XIX,  No.  1. 
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because  he  did  uot  consider  tbem  to  be  of  the  same  family,  although 
like  them. 

Mr.  Garmau  tiiiuks  that  the  use  of  the  name  Fijeciliidce  is  precluded 
on  account  of  the  previous  use  of  the  term  Pwcilidce  by  Kirby,  in  1837, 
for  a  genus  of  beetles.  The  two  names,  however,  differ  in  etymology 
and  form  (one  having  five  syllables  and  two  /'8,  while  the  other  has  only 
four  syllables  and  a  single  i).  Poeciliidoe  is  derived  from  Poscilia^  and 
Pcecilidae  from  Pcecilua,  Consequently,  the  two  do  not  conflict,  and  it 
can  not  be  said  i>roperly  that  the  name  Pveciliidw  "  was  preoccupied  in 
insects"  (p.  16).  Furthermore, it  may  be  added  (though  not  essential  to 
the  question)  that  Pacilidw  is  not  in  use  in  entomology.  Indeed,  the 
genus  PceciluSy  on  which  it  was  based,  is  now  regarded  as  a  mere  section 
or  subgenus  of  Feronia  (by  most  European  authors)  or  Pterostichm  (by 
most  American  authors),  and  is  referred  to  the  Harpaline  subfamily  of 
the  Garabidae. 

The  name  Poeeilioidei  of  Fitzinger,  1832,  was  applied  to  an  Umbrid 
only,  as  remarked  by  Garman  (p.  15),  but  simply  because  Umbra  was 
the  only  genus  occurring  in  Austria;  evidently  the  name  was  derived 
from  Poecilia^  and  the  group*  intended  to  be  typified  by  that  genus. 

Mr.  Garman's  views  as  to  the  subdivisions  of  the  family  are  quite 
similar  to  my  own.  In  his  preliminary  synopsis  (pp.  18,  19),  he  adopts 
the  subfamilies  Cyprinodontijiw^  PoecUiinWj  Jenynsiinw,  Anablepinw, 
GambuHiiim  and  Haplochilinw.  These  have  all  been  given  in  my 
'*  Families  and  Subfamilies  of  Fishes,"  in  which  article,  however,  Giin- 
ther's  name  Ftindulince  is  used  instead  of  Haplochilinw^  and  Orestiinas  is 
further  distinguished.  Later  on  (p«  159)  Mr.  Garmau  has  substituted 
for  Oambusiinw  the  name  Belonesocina'  and  added  two  other  subfamilies, 
Orestiasinw  and  Nothobranchiime. 

I  have  uot  hitherto,  as  a  rule,  adopted  Blocker's  names  ending  in 
ini  for  subfamilies,  because  Bleeker  did  not  give  them  as  subfamily 
names,  but  as  those  of  cohorts  or  stirpes,  divisions  of  his  subfamilies 
for  which  he  used  the  suffix  fonnes.  Nevertheless,  I  am  not  indisposed 
to  do  so,  and  perhaps  Mr.  Garman  should  be  followed  in  taking  the 
Bleekeriau  names  with  the  modified  form  UaplochiUnw  »nd  Beloneso- 
cinw.  Blocker's  cohorts  were,  however,  very  different  in  limits  from 
the  subfamilies  Fundulina*  and  GambuHiinWj  Blocker  restricting  them 
respectively  to  the  type  genera,  while  most  of  the  genera  of  Fundulince 
and  Oambusiinw  were  referred  to  the  cohors  or  stirps  Cyprinodontini, 


1  Fitzinger  gave  names  ending  in  oidei  only  to  the  groups  typified  by  the  genera 
iDvolved  in  the  names.  The  groups  named  after  the  genera  with  the  suffix  oidei 
were  not  ranked  as  families  by  Fitzinger,  but  as  groups  of  genera  under  familie-s. 
For  example,  the  Poeeilioidei  constituted  the  first  group  (Gruppe) ;  the  Cyprinoidei 
the  second  group,  and  the  Salmonoidei  the  third  group,  of  what  Fitzinger  desiguated 
as  the  family  ElHptoeonuita  (p.  333),  while  the  family  Cylindrosomata  and  the  group 
(Gruppe)  Etocoidei  (p.  339)  include<l  the  pikes.  Consequently  I  have  not  heretofore 
included  Fitzinger'S  names  in  the  lists  of  synonyms  of  families. 
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The  subfamily  Orestiinu*  or  Orestiasini '  is  of  very  doubtful  validity, 
and  in  view  of  the  discovery  of  Empetrichthys  and  the  existence  of* 
Tellia  and  an  apodal  Cyprinodon^  I  am  disposed  to  relegate  the  repre- 
sentative genus  to  the  subfamily  FundulhKr  or  HaplochiUncv. 

I  can  not  close  this  addendum  without  testifying  my  admiration  of 
the  knowledge  of  the  literature  of  the  subject  manifested  in  Mr.  Gar- 
man's  monograph.*  The  work  will  be  of  gi*eat  value,  but  it  will  be 
wished  by  many,  who  will  have  occasion  to  use  it,  that  he  had  given  in 
the  form  of  analytical  synopses  or  diagnoses,  the  benefit  of  his  experi- 
ence and  his  views  as  to  the  relationships  and  essential  characteristics 
of  the  species  of  polymorphic  genera;  thereby  the  wearisome  task  of 
identifying  specimens  would  have  been  much  diminished. 

'The  more  corroct  form  for  the  sub-family  name  would  bo  OreMiadinw  {K^bpEfjTtd^^ 
d(5of). 

'^One  of  the  extremely  few  works  beariug  on  the  subject  not  included  in  the  "  Lit- 
erature" of  Mr.  Garman's  monograph  is  Mindiug's  **  Lehrbuch  der  Naturgeschichte 
derFische"  above  referred  to.  It  maybe  well  also  X<i  add  here  that  the  article 
attributed  to  Jaxos  would  be  rather  looked  for  under  KXroli,  the  former  being  a 
Christian  name,  the  Hungarian  e([uivalent  of  John.  Mr.  Garman  evidently  allowed 
himself  to  be  misled  by  the  custom  of  the  Hungarians  of  putting  the  family  name 
first  and  the  Christian  name  last. 
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THE  NOMENCLATURE  OF  THE  FISHES  OF  THE  CHARACIN- 
OID  GENUS  TETRAGONOPTERU8. 


By  Theodore  Gill,  LL.  D. 


The  principal  geuiis  of  Characinids  has  been  generally  ascribed 
to  Artedi,  with  the  name  Tetragonopterus,  The  history  is  a  remarka- 
ble one  and  worthy  of  detail. 

1. 

In  1814  Cuvier,  in  his  "  M^inoire  sur  la  Composition  de  la  Machoire 
Bup^rieure  des  Poissons,"  called  attention  to  the  diversities  among  the 
"Characins,"  and  outlined  the  characteristics  of  Tetragonopterus  in  the 
following  terms: 

•le  r^tablis  le  geure  teiragonopthre  de  S<^ba,  dont  on  a  lual  a  propus  confuudu 
I'espece  avec  le  salmo  bimaculatus ;  il  a  la  uienie  structure  de  mslchuires  quo  le 
urriualme,  mais  il  porte  deux  rangs  tie  dents  H  la  snp<Srieure,  et  son  ventre  n'est 
point  trenchant  ni  dentel<^. 

In  1817  Cuvier,  in  his  Regne  Animal/  gave  the  Latin  name  I'efra- 
gofwpterus,  and  attributed  it  to  Artedi.* 

In  1818  Cuvier,  in  his  memoir  "Sur  les  poissons  du  sous-genre 
Myletes"^  remarked  as  follows: 

Mon  deuxi<^me  sous-genre  *  *  *  a  6t6  parfaitement  dccrit  et  repr^^sentr  par 
Artedi  dans  ses  Species,  pag.  44,  sous  le  nom  de  Coregonvs  amboineneiSf  et  dans  le 
cabinet  de  Sdba,  tome  III,  pi.  xxxiv,  6g.  3,  sous  le  nom  g^n^rique  de  tetraf/onopterus 
qne  je  lui  conserve.  Cependent  Artedi  le  Ini  avoit  doun6  par  erreur,  croyant  i[\\v  ce 
poipson  pouvoit  se  rapporter  aux  tetragon opt^res  de  Klein,  lesquels  ne  sont  que  des 
chaptodous. 

In  18t>4  Gilnther  attributed  the  genus  Tetragonopterus  to  Cuvier^ 
and  gave  the  following  note  : 

Klein  formed  the  name  Tetragonoptrus  for  fishes  of  the  Linnaean  genus  Teirodon, 
giving  at  the  same  time  an  etymological  explanation  of  the  word.  Artedi  after- 
wards referred  a  South  American  characinoid  to  the  Kleinian  genus,  preserving  the 
original  and  correct  spelling.  CuTier,  taking  Artedi's  species  as  the  type  of  the 
^enus,  a^lopted  the  name  erroneously  used  by  Artedi.  but,  misunderstanding  the 
derivation  of  the  word,  wrot^e  Tetragonopterus. 


» Vol.  Ill,  p.  166. 

*Z«  Tdtragonopth-es.     {TetragonopieruSf  Arte<li.) 

'Mem.  Mus..  IV,  p.  455. 

*  "Mem.  Mus.,  1818,  IV,  p.  4.55  ". 

Proceedings  of  the  I'niled  SUte«  National  MuBenui,  Vol.  XVIII— No.  IWi^ 

PrOC.  N.  M  95 15.  Digitized  by  VjBbglC 


226     NOMENCLATURE  OF  GENUS  TETBAGONOPTER US-GILL.    vol.  x\nii. 


The  name  Tetragonopterus  has  been  almost  universally  attribated  to 
Artedi  by  other  authors.  Nevertheless,  Artedi  had  nothing  to  do  with 
the  particular  description  in  Saba's  work;*  Artedi  was  drowned  (in  1735)^ 
mauy  years  before  the  "missus  quartus"  with  Klein's  name  was  pub- 
lished (1744);  the  name  Tetragonopterus  was  due  to  a  lapsus  oculi  of 
Cuvier  and  never  appeared  in  that  form  till  1815;  and  the  name  Tetra- 
gonoptrus  was  imagined  by  Klein  for  compressed  quadrate  or  rhomb!- 
form  fishes,'  such  as  Chastodonts  and  the  like,  and  had  nothing  to  do 
with  "Tetrodon,"  whose  species  were  referred  by  Klein  to  his  genus 
Craijraeion^ 

II. 

In  1758  the  third  volume  of  Seba's  *'  Ix>cupletissimi  rerum  naturalium 
Thesauri  Accurata  Descriptio"  was  x)ublished,  and  on  plate  34,  fig.  3, 
was  depicted,  and  on  page  IOC  was  described  a  fish  of  the  genus  now 
named  TetragovopttTUs.  The  species  was  called  "  Tetragonoptrus  ar- 
gentenSj  capite  grandly  exserto;  appendicula  mcmhrana>cea  in  extrenio  dorso : 
Cauda  multum  bifurca'^  It  appeared  to  the  describer  to  belong  to  the 
genus  Tetragonoptrus  of  Klein  ("Ad  genus  Tetragonoptrum  Kleini- 
ianum  pertinere  videtur  i)i8ciculus  admodum  concinnus,  quern  exem- 
plum  Musei  Sebani  curate  delineatum,  ac  deiu  ex  icone  descriptum 
exhibenius").  An  extended  description  follows.  The  description  is 
that  of  one  unfamiliar  with  fishes,  and  as  much  unlike  the  manner  of 
Artedi  as  is  the  reference  of  the  species  to  a  genus  composed  mainly 
of  Cha^todontids  and  related  fishes.^  Kefereuces  to  Artedi  are  given 
in  a  preceding  paragraph^  and  in  other  pages,  but  the  paragraphs 
were  evidently  from  a  later  hand  and  less  informed  mind;  nevertheless 
it  is  quite  probable  tbat  Artedi  actually  had  examined  a  specimen  of 
the  same  species  and  described  it. 


1 1  am,  of  course,  acquaiDted  with  the  statemeut  of  Cuvier  and  Valeucieniies  (1, 109) : 
**le  texte  avait  6t4  prdpar6  des  1734  et  1735  par  Artedi,  quoiquil  u'ait  pu  6tre  liv«5 
au  public  qu'eu  1758,  aux  frais  et  par  soius  de  Guabins/'  The  statement  is  only 
partly  true. 

'''Die  vigesima  septima  Septembris  1735,  vocatur  ex  hospitio  suo,  ot  cum  Seba 
c<cnam  sumeret,  coufabulantur  amici  plures  in  seram  noctem,  tandem  laptus  &.  con- 
tentus  valedicity  dpmum  tendeus  per  tenibricosas  minusqui  ipsi  coguitas  plateas 
Amstehedameuscs,  dum  infelici  passu  fossam  intrat,  decidit,  cli^mat,  frnstra  opem 
petit,  submergituSy  perit."  (Linnieus  in  '*  Vita  Authoris  "  prefixed  to  Artedi)  Ichthy- 
ologia,  1738. 

^HerpayuvoirTpoc,  i.  «.,  quadra tus  aspectu. 

^Dr.  Giinther's  substitution  of  Tetrodou  for  Okcetodon  was  the  result  of  following 
Valenciennes.  The  French  naturallat  (Vol.  XXII,  p.  126),  referring  to  Cuvier'a  use 
of  the  I'etragonopteruSf  added,  ''II  a  aussi  eu  soin  de  remarquer,  dans  ce  m^moire,  qu' 
Artedi  lui  avait  donnd  par  erreur  la  ddnomiuatiou  de  T^tragonopt^res  de  Klein,  qni 
ne  sont  autres  que  les  Tdtrodons  de  Linne.''  Tetrodon  was  doubtless  a  heterophenie 
^for  Chcpiod(m. 

^  TeiragonoptruB  also  included  Pomacentrids,  vomerine  Carangids,  etc. 

'^Pisciculus  elegans  ad  BalUUu  Artedi,  aut  ad  Capriscos  K lei nii,  pertinere  Tidetur. 
Seba's  "  Locupletissimi  rerum  naturalium  Thesauri  Aocurata  Deseriptio ''  (p.  106). 
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III. 

Ill  1735  (published  in  1738)  Artedi  prepared  a  description  of  a  lisli 
evidently  closely  related  and  apparently  conspecific  with  the  fish  fig- 
ured in  Saba's  "Thesaurus"  and  called  it  Goregonus  amhoinemis.  The 
only  indication  of  locality  was  embodied  in  the  sentence  '^  Coregonoides 
vel  Albula  ad  Amboinam  Indue  Orientalis.^^  Of  course,  the  alleged 
habitat  is  incorrect.  No  information  as  to  the  museum  in  which  he 
saw  the  specimen  was  given.  The  fish  could  not  have  been  the  same 
as  Seba's,  for  Artedi's  individual  was  3  inches  long  and  1  inch  and  5 
lines  high,  while  Saba's  was  3  inches  and  6  lines  long  and  1  inch  and 
9  lines  high.  Valenciennes  asserted  that  the  type  was  in  the  old 
Museum  of  the  Stadholder,  and  claimed  to  have  seen  it.^  He  has  not 
indicated,  however,  how  he  ascertained  that  such  was  the  case.  Dr. 
Gilnther*  has  expressed  the  opinion  that  "  it  is  quite  evident  that  it 
[  T.  artediij  Valenciennes]  is  not  the  species  examined  by  Artedi  and 
figured  by  S^ba,  which  agrees  in  every  respect  with  T,  chalcetts^" 

IV. 

The  early  history  of  the  genus  is  recapitulated  u\  the  following 
synonymy: 

Genus  TETRAGONOPTERUS,  Cuvier. 
CoregonnSf  sp.,  Artedi. 
Tetragonoptrus,  sp.,  S£ba. 

Teiragonopthre,  Cuvikr,  Mera.  Mus.  Hist.  Nat.,  I,  p.  114,  1815. 
Les  Utraganoptbres  (Tetragonopterus),  Cuvikr,  R^gue  Animal,  II,  p.  166,  1817. 
TetragonopteruSf  Cuvier,  Mem.  Mus.  Hist.  Nat.,  IV,  p.  455,  1818. 

Since  the  preceding  article  was  presented  for  publication,  an  import- 
ant analytical  synopsis  of  the  genus  Tetragonopterus  has  been  pub- 
lished by  Prof.  Albert  B.  Ulrey.  Professor  Ulrey  quite  correctly  refers 
the  generic  name  to  Cuvier,  and  in  the  synonymy  of  the  genus  omits 
all  reference  to  Seba's  and  Artedi's  works.  In  his  synonymy  of  T. 
argenteus  (p.  277),  however,  he  refers  to  it — Tetragonopterus  argenteus^ 
etc.,  Artedi,  in  Seba,  [etc.] — and  identifies  the  Coregonv^  (misprinted 
Daregonus)  amboinensis  of  Artedi  with  the  same. 

It  is  to  be  hoped  that  hereafter  all  association  of  Artedi  with  the 
name  Tetragonopterus  or  with  the  Tetragonoptrus  of  Seba's  work,  will 
be  abandoned.    Artedi  had  nothing  to  do  with  either  of  those  names. 

The  analytical  synopsis  of  Professor  Ulrey  will  prove  a  valuable 
adjunct  to  students  of  the  genus  Tetragonopterus^  but  it  must  be  used 
with  caution,  for  it  appears  to  have  been  based  to  a  large  extent  on 
descriptions  and  figures.  Just  one  hundred  species  of  Tetragonopterus 
are  admitted  by  Professor  Ulrey,  but  only  eighty- six  have  been  suffic- 
iently described  for  admission  in  the  synoptical  tables. 


^  Comme  j'ai  sous  les  yenz,  dans  les  collections  du  Museum,  iin  des  T^tragonop- 
teres  dn  cabinet  du  Stathouder,  qui  a  servi  aux  travaux  d' Artedi,  je  suis  k  mdme  de 
reconnaitre  la  lignre  peu  correcte  que  nous  trouTons  dans  S^ba  (XXVI,  128). 

2  Cat.  Fish.  Brit.  Mus.,  IV,  p.  319.  i 
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LIST  OF  THE  LEPIDOPTERA  COLLECTED  IX  EASTERN 
AFRICA  BY  DR.  W.  L.  ABBOTT,  WITH  DESCRIPTIONS  OF 
SOME  APPARENTLY  NEW  SPECIES. 


By  W.  J.  Holland,  Ph.  D. 


The  collection  of  Lepidoptera  referred  to  me  for  determination  from 
the  U.  S.  National  Museum,  contains  ninety-one  species  of  Rhopalocera 
and  forty-six  species  of  Heterocera.  They  had  all  been  pinned  and 
expanded  at  the  National  Museum,  and  a  small  ticket  with  the  word 
Zanzibar  written  upon  it  affixed  to  the  pins  in  most  cases.  In  a  few 
cases  there  was  in  addition  a  label  in  another  handwriting,  presumably 
that  of  Dr.  Abbott,  giving  information  as  to  the  exact  locality  from 
which  certain  specimens  came.  An  examination  renders  it  probable 
that  these  latter  labels  are  clipped  from  the  envelopes  in  which  the 
insects  were  originally  packed.  In  a  number  of  instances  it  is  plain 
that  instead  of  having  come  from  Zanzibar  or  its  immediate  vicinity,  as 
the  small  labels  affixed  at  the  Museum  would  indicate,  they  must  have 
come  from  the  interior,  and  from  a  relatively  high  altitude  above  the 
level  of  the  sea.  The  collection  contains  only  a  small  number  of  S]:>ecie8 
new  to  science,  the  great  majority  being  species  well  known  from  other 
localities,  and  noticeably  from  temperate  South  Africa,  many  of  them 
species  named  in  the  last  century.  The  presence  of  an  Argynnis  and  a 
Ghrysophanus  in  the  collection  is  peculiarly  interesting,  and  suggests  to 
the  student  the  thought  that  when  a  more  thorough  exploration  of  the 
lofty  heights  of  Kilimanjaro,  Kenia  and  Ruwenzori  shall  have  ]>een 
made,  there  will  be  some  very  remarkable,  if  not  astonishing,  facts 
brought  to  light  as  to  the  geographical  distribution  of  animals. 

Suborder  RHOPALOCERA. 

Family  NYMPHALID^,  Swainson. 

Genus  DANAIS,  Latreille. 

DANAIS  CHRYSIPPUS,  Linnaeus,  var.  KLUGII.  Butler. 

Limna8  klugii,  Butler,  Proc.  Zool.  Soc.  Lond.,  1885,  p.  758. 
Euplcea  darippm,  var.  klugii,  Klug,  Symb.  Phy».,  pi.  XLViii,  fig.  5. 

There  are  two  females  and  one  male  specimen  of  this  HpecieH  in  the 
collection.    The  females  differ  in  size,  and  the  largei  example  exceeds 
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ill  expanse  of  wing  the  average-sized  specimens  in  the  writer's  collec- 
tion from  the  vicinity  of  Aden  and  from  Mamboia-land.  The  smaller 
of  the  two  females  is  labeled  "  Taveta,  January,  1889''. 

DANAIS  PETIVERANA,  Doubledny. 

Danaia  limniace,  Cramrr,  A'ar.  Petiverana,  Doubleday   aud   Hrwitson,  (ten. 

Diurn.  Lep.,  p.  93,  pi.  xii,  fig.  1  (1847). 
Danais  leanora,  Butler,  Proc.  Zool.  Soc.  Lond.,  1862,  p.  51;  Lepid.  Exot.,  p. 

53,  pi.  XX,  fig.  2. 

There  is  but  one  example  of  this  species,  a  tnale,  in  the  collection. 
It  does  not  differ  in  the  least  from  examples  taken  upon  the  western 
coast  of  Africa. 

Genus  AMAURIS,  Hubner. 

AMAURIS   DOMINICANUS,  Trimen. 

Danais  niavius  (LiNNiEUs),  var.,  Trimen,  Trans.  Linn.  Soc.,  XXVI,  pp.  511,521, 

pi.  xui,  fig.  6(<f)  (1869). 
Amauris  dominicanns,  Trimen,  Trans.   Ent.  Soc.   Lond.,  1879,   p.  323;   South 

African  Butterflies,  I,  p.  61  (1887). 

There  are  two  specimens  of  this  species,  both  males,  and  both  rather 
smaller  than  typical  examples  from  Natal,  otherwise  not  differing  at  all. 
There  is  no  clue  to  the  exact  locality  from  which  the  specimens  came^ 
but  GerstsBcker  ^  gives  Mombasa  as  one  of  the  localities  of  the  species, 
and  it  is  therefore  probable  that  they  were  taken  somewhere  in  the  hot 
lowlands.  The  genus  is  best  represented  in  the  hottest  parts  of  tropical 
West  Africa. 

Subftixxiily  SA^TYRl^TJE,  Bates. 

Genus  MELANITIS,  Fabricius. 

MELANITIS  LEDA,  Linnaeus,  var.  SOLANDRA,  Fabricius. 

Papilio  leda,  Lixn.eus,  Syst.  Nat.,  1,2,  p.  773,  n.  151  (1767). 
Papilio  aolaudray  FArtRicius,  Syst.  Ent.,  p.  500,  No.  244  (1775). 

Two  specimens,  in  nothing  differing  from  examples  taken  upon  the 
Congo  and  the  Ogove. 

Genus  MYCALESIS,  Hubner. 

MYCALESIS  SAFITZA,  Hewitson. 

Mycalesii  8afitzay  Hkwitsox,  Gen.  Diurn.  Lep.,  p.  394,  n.  10,  pi.  LXVi,  fig.  3 
(1851);  Exot.  Butt.,  Ill,  p.  80,  pi.  XL,  fig.  4  (1862).— Trim rn,  S.  African 
Butt.,  I,  p.  105. 

MffcalesU  eusiru8y  Hopffer,  Monatsber.  d.  K.  Akad.  Wiss.,  Berl.,  1855,  p.  641,  n. 
13,  and  Peter's  Reise  n.  Mossamb.,  Ins.,  p.  393,  pi.  xxv,  Hgs.  3,  4. 

There  is  one  example  of  the  male  of  this  species  closely  agreeing 
with  Ilopffer's  description  and  figure  of  Jf.  etisirus^  the  proofs  of  the 
identity  of  which  with  J/,  safitza,,  Hewitson,  Mr.  Trimen  has  most 
forcibly  presented  in  his  recent  work  upon  the  South  African  butter- 
flies. 
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MYCALESIS  SAPITZA,  Hewitson,  var.  EVENUS,  Hopffer. 

Mifealesis  erenus,  Hopffer,  Monatsber.  d.  K.  Akad.  Wisfi.,  Berl.,  1855,  p.  641,  n. 
14;  p.  394,  pi.  XXV,  figs.  5,  6  (1862). 

Tbere  is  a  good  female  of  tlie  Evenus  variety  in  the  collection. 

MYCALESIS  PERSPICUA,  trimeh. 
Mifcal^iB  perspieua,  Trimen,  Trans.  Ent.  Soc.  London,  1873,  p.  104,  pi.  i,  fig.  3. 

The  collection  contains  a  beautiful  male  specimen  of  this  well-marked 
8i)ecies. 

MYCALESIS  SANAOS,  Hewitson. 
Myealeais  sanaos^  Hswitson,  Ex.  Bntt.,  Ill,  pi.  vi,  fig.  34. 
The  collection  contains  one  example  of  the  male,  which  does  not 
differ  materially  from  si>ecimens  coming  from  Gaboon  and  the  Gold 
Coast. 

Subfettiily  A.CI^uS:iN.iK. 
GenUs  ACH^tA,  Fabricius. 

ACk/BA  CERASA,  Hewitson. 

Aeraa  cerasa,  Uewitsox,  Exot.  Butt.,  tl,  pi.  XX,  fig.  10  (1861).— TliiMEN,  South 
African  Butt.,  I,  p.  139  ( 1887). 

Three  specimens,  rather  smaller  than  the  average. 

AcRjfeA  tNSlGNiS,  DibUnt. 

Aercea  iMvgnU,  Distant,  Proc.  Zool.  Soc.  Lond.,  1880,  p.  184,  pi.  xix,  fig.  6. 
Acrcta  buxtani,  Hewitson  (nee  Butler),  Ent.  Mon.  Mag.,  XIV,  p.  155. 
Aeraa  halbina,  ObbrthO.r,  Etudes  d'Ent.,  XII,  p.  6,  pi.  iii,  fig.  8. 

The  National  Museum  collection  contains  seven  specimens  of  this 
very  pretty  species,  all  of  them  of  the  form  mentioned  by  the  author 
of  the  species,  in  which  the  black  spots  upon  the  secondaries  are  fused 
into  one  large  spot. 

ACRiGA  SGANZINI,  Boisduval. 

Acr(Fa  sganzinij  Boisduval,  FauneMadgr.,  p.  34,  No.  10,  pi.  vi,  figs.  6,  7  (1833). 
There  are  a  number  of  fairly  good  specimens  of  this  species.  A  slight 
variety  ol  this  species  has  just  been  described  by  M.  Vuillot,  of  Paris, 
under  the  name  A.  usugarcBy  and  has  biBeu  marketed  in  quantity  by  Dr. 
Staudinger,  of  Dresden.  One  or  two  of  the  specimens  agree  with  the 
form  UnugarcBj  being  slightly  lighter  in  the  ground  color  than  typical. 
A,  sganzinij  and  having  the  s])ots  less  developed. 

ACR/EA  SERENA,  Fabricius. 

Papilio  serenay  Fabricius,  Syst.  Ent.,  p.  461,  n.  76  (1775). 
The  specimens  of  this  species  contained  in  the  collection  diflfer  from 
the  common  form  found  upon  the  west  coast,  in  that  the  dark  transverse 
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snbapical  band  does  not  extend  in  them  to  the  border  of  the  outer  mar- 
gin and  unite  with  it.  Otherwise  I  can  see  no  difference.  The  8X)eci- 
mens  arejabeled  "  Kilimanjaro,  6,000  feet." 

ACRAA  CABIRA,  HopfTer. 

AcrcBa  caUraf  Hopffer,  Monatsber.  c\.  K.  Akad.  d.  Wise.  Berlin,  1855,  p.  640,  No. 
7;  Pet.  Reise,  Zool.,  V,  p.  378,  pi  23,  figs.  U,  15  (1862). 

Several  good  specimens  from  Kilimanjaro. 

ACR^A  PHARSALOIDES,  new  species. 
(PlateVII,  fig.  3.) 

Agrees  with  A.  pltarsalus^  Ward,  iu  size  and  in  the  disposition  of  the 
spots  upon  the  upper  and  lower  surfaces  of  the  wings,  save  that  the 
transapical  band  of  the  primaries  is  fulvous  and  entirely  without  white 
markings,  and  the  spot  at  the  end  of  the  cell  of  the  primaries  coalesces 
with  the  large  quadrate  spot  which  bounds  this  band  internally,  form- 
ing a  very  large  black  spot  extending  from  the  costa  to  the  second  sub- 
median  nervule.  The  general  color  of  the  upper  surface  is  bright  ful- 
vous, whereas  in  A.  pJiarsaltts  it  is  fuscous.  There  is  one  female  speci- 
men in  the  National  Museum  collection.  This  may  be  merely  a  local 
race  of  A.  pharsalua. 

Locality. — Kilimanjaro. 

ACR^A  MINIMA,  new  species. 

Allied  to  Eponinaj  Cramer,  but  from  one-fourth  to  one-third  smaller 
in  size.  The  upper  side  of  the  wings  is  deep  black,  with  a  snbapical  crim- 
son spot  as  in  JUponina,  and  with  the  discal  area  of  both  wings  traversed 
by  a  broad  band  of  the  same  color.  The  inner  edge  of  this  band  upon 
both  wings  is  nearly  straight,  and  forms  a  continuous  line  from  near 
the  outer  extremity  of  the  cell  of  the  primaries  to  about  the  middle  of 
the  inner  margin  of  the  secondaries.  The  cell  of  the  primaries  is  not 
traversed  longitudinally  by  a  rsiy  of  scarlet  fusing  with  the  discal  band 
as  in  Eponina,  The  outer  margin  of  the  scarlet  band  upon  the  second- 
aries is  produced  opposite  the  extremity  of  the  cell,  and  gives  the  band 
a  strongly  angulated  appearance.  Upon  the  under  side  of  the  wings 
the  scarlet  of  the  snbapical  spot  of  the  primaries  and  of  the  entire 
secondaries  is  replaced  by  ocher-yellow,  while  the  scarlet  of  the  discal 
band  of  the  primaries  reappears  upon  the  lower  *side,  though  not  as 
vivid  in  tone  as  upon  the  upper  surface,  and  extends  inwardly  quite  to 
the  base  of  the  wing.  The  secondaries  are  ornamented  just  before  the 
base  by  a  diagonal  row  of  very  black  spots  more  or  less  fused  together 
and  forming  a  narrow  band.  Upon  the  outer  margin  on  the  interspaces 
there  are  seven  small  triangular  white  spots.  In  some  specimens  a 
similar  spot  appears  near  the  outer  angle  of  the  primaries. 
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Female. — In  the  case  of  the  solitary  female  ii>the  collection,  the  under 
side  of  the  secondaries  from  the  basal  band  of  spots  outwardly  to  the 
margin  is  broadly  suffused  with  fuscous.  Whether  this  is  a  constant 
feature  of  this  sex,  it  is  impossible  to  say  without  more  material  at 
eommand.  It  has  the  appearance  to  the  writer  of  beiug  a  case  of 
aberrant  melanism  rather  than  as  the  normal  coloration,  but  until  we 
know  more  of  the  species  it  will  not  be  safe  to  make  any  positive 
affirmations. 

Expanse  of  wings:  male,  27-32  mm.;  female,  36  mm. 

There  are  seven  males  and  one  female  of  this  very  pretty  little  species 
in  the  National  Museum  collection.' 

ACR^A  NATALICA,  Boisduval. 

Actcsa  natalica,  Boisduval,  App.  Voy.  de  Deleg.  clans  I'Afr.  Austr.,  p.  590,  n.  57 
(1847). 

There  are  seven  males  and  three  females  in  the  collection,  and  they 
do  not  differ  materially  from  specimens  from  the  region  of  the  Cape, 
except  that  the  females  are  more  or  less  suffused  with  whitish  upon  the 
upper  surface  of  the  disks  of  the  secondaries.    Collected  at  Taveta. 

ACRJBA  EGINA,  Cramer. 
Papilio  effina,  Ckambr,  Pap.  Exot.,  I,  pi.  39,  figs.  F,  G  (1776). 

One  male  example,  the  antennae  of  which  have  been  lost. 

ACRJEA  JOHNSTONI,  Godman. 

Acrcda  johnstoni,  CtODMan,  Proc.  Zool.  Soc.  Lond.,  1885,  p.  537. — Butler,  Proc. 
Zool.  Soc.  Loud.,  1888,  p.  91. 

There  are  two  pairs  of  this  beautiful  insect  in  the  collection. 

ACR^A  ABBOTTII,  new  species. 
(Plate  VII,  fig.  1.) 

Allied  in  some  particulars  to  A.  cabira,  Hopffer,  but  widely  different. 

Male. — Upper  side:  Anterior  wings  pale  ochreous,  with  the  base, 
tbe  cell,  except  a  small  triangular  space  at  its  lower  edge  near  its 
outer  end,  the  costal  margin,  the  apex,  and  the  outer  margin  broadly 
black.  The  ground  color  is  disposed  in  the  form  of  an  oval  subapical 
8i>ot  and  a  broad  discal  band  parallel  to  the  outer  margin.  The  inner 
margin  of  the  black  apical  area  is  minutely  excised  just  above  the 
origin  of  the  second  median  nervule,  and  just  below  there  is  a  round 
black  spot.  The  black  of  the  basal  part  of  the  wing  is  extended  in  the 
form  of  a  narrow  streak  for  a  short  distance  between  the  median  and  the 


^  This  species  is  identical  With  A.  planesium,  Oberthiir,  Etudes  d'Entom.,  XVII, 
p.  24,  pi.  1,  fig.  11;  cf.  Ann.  and  Mag.  Nat.  Hist.,  October,  1893,  p.  24  . 
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submedian  nerves.  The  secondaries  are  broadly  pale  ochreous,  of  the 
6ame  tint  as  the  primaries,  with  the  outer  margin  broadly  and  evenly 
bordered  with  black.  There  is  a  small  black  spot  on  the  costa  near 
the  base,  and  another  near  its  middle,  followed  beneath  by  two  minute 
spots,  the  three  forming  a  short  transverse  series.  Under  side:  The 
base,  the  costal  margin,  and  the  outer  miargin  of  the  primaries  are 
grayish  fuscous.  The  uervules  at  their  extremities  are  shaded  with 
blackish,  and  between  them  there  is  a  series  of  marginal  greenish 
ochreous  triangular  spots,  the  apices  of  which  pointing  itiwardly  are 
surmounted  each  with  a  shbrt  blackish  ray  or  dash.  A  narrow  black 
line  crosses  the  cell  near  its  middle,  and  at  its  end  therd  is  a  broad 
subapical  bar  of  black,  which  extends  from  the  costa,  where  it  is  widest, 
about  two* thirds  of  the  distance  to  the  outer  margin,  and  is  slightly 
excised  upon  its  inner  margin.  The  secondaries  are  bordered  with 
black  as.  upon  the  upper  surface,  and  have  a  marginal  series  of  whitish 
triangular  spots  upon  the  interspaces^  and  a  few  small  black  spots  near 
the  base,  viz :  upon  the  costa,  one  at  the  base,  one  just  beyond  it,  and 
one  at  the  iniddle;  one  in  the  middle  of  the  cell,  and  five  or  six  quite 
small  ones  disposed  in  a  semicircular  series  near  the  middle  of  the 
inner  margin.  The  body  is  black,  spotted  with  yellow  5  the  anteuuse 
are  black.  The  lower  side  of  the  palpi  and  of  the  thorax  and  abdomen 
are  pale  gray. 

Femak.—The  female  does  not  differ  materially  from  the  male,  except 
that  upon  tlie  upper  side  there  is  an  additional  black  spot  situated 
between  the  submedian  and  first  median  nervule,  and  the  small  spots 
ui)on  the  costal  area  of  the  secondaries  are  obsolete  except  the  two 
immediately  upon  the  coSta.  The  tinder  side  is  as  in  the  male,  with 
the  exception  of  the  presence  of  the  additional  spot  between  the  sub- 
median  and  thb  first  median  herVuliB. 

Expanse  of  wings :  Male,  38  mm. ;  female,  45  mm. 

The  National  Museuni  collection  contains  one  liiale  and  two  females^ 
one  of  which  is  lighter  upon  the  under  side  than  the  otlier. 

Family  NYMPHALIN^,  Bates. 

Genus  LACHNOPTERA,  Doubleday. 

LACHNOPTERA  AYRESII,  Trimcn,  var.  ABBOTTII,  new  variety. 

Female, — Differs  from  typical  L,  ayresii,  Trimen',  in  having  the 
under  side  of  both  wings  broadly  tinged  with  lilac  instead  of  "brassy 
greenish.''  In  other  respects  it  appears  to  be  very  much  as  the  South 
African  insect  excei)t  that  the  markings  are  somewhat  more  distinct. 

The  National  Museum  collection  contains  one  slightly  damaged 
female  of  this  interesting  form. 


»  South  African  Hutterfliea,  I,  p.  197. 
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Genus  ARGYNNIS,  Fabrlcius. 

ARGYNNIS  HANNiNGTONI,  Elwes. 
(Plate  Vn,  fig.  2). 
Argynnis  hanningtonlj  Elwes,  Trans.  Ent.  Soc.  Lond.,  1889,  p.  558. 

The  collection  contaiDS  six  males  and  three  females,  in  good  condi- 
tion. There  is  no  cine  to  their  habitat,  but  as  A,  hanningtoni  came 
from  Taveta,  it  is  highly  x)robabte  thut  these  specimens  came  from  the 
same  region. 

Genus  HYPANARTIA,  Hubner. 

HYPANARTIA  HIPPOMENE,  HUbner. 

Hgpanartifi  hippomen^t  HCbnbr,  Sammlung  Exot.  Schmetter.,  1816-1824. 

Two  defective  specimens  of  this  species. 

Genus  PYRAMEIS,  Hubner. 
PYRAMEI8  CARDUI  (Linnaeus). 
PapiJio  oarduiy  LiNNAuB,  Fauta.  Suec,  p.  276,  n.  1054  (1761). 

i?wo  examples  of  this,  the  most  cosmopolitan  of  all  butterflies. 

Genus  JUNONIA,  Hiibner. 
JUNONIA  CEBRENE,  Trimen. 

Junonia  cebrenef  Trimkk,  Trans.  Ent.  Soo.  Lond.,  1870,  p.  353;    S.  Afr.  Batt., 
I,  p.  210. 

One  female. 

JUNONIA  CLELIA  (Cramer). 
Papilio  elelia,  Cramer,  Pap.  Exot.,  I,  pi.  xxi,  figH.  E,  F  (1779). 

Four  males  and  iive  females,  Taveta. 

JUNONIA  B05PIS,  Trimen. 

Junonia  hoopis,  Trimkn,  Trans.  Ent.  Soc.  Lond.,  1879,  p.  331 ;    S.  Afr.  Bntt. 
I,  p.  217. 

Two  examples  of  this  form,  which  is  very  doubtfully  distinct  from 
J.  orithyiaj  Linnaius. 

Genus    PRECIS,  Hubner. 

PRECIS  CLOANTHA  (Cramer). 

Papilio  cloantha,  Cramer,  Pap.  Exot.,  Ill,  pi.  cccxxxviii,  figs.  A,  B  (1782). 
There  is  one  example  of  the  female  sex  of  this  species  in  the  collec- 
tion. 

PRECIS  CERYNE  (Boisduval). 

Salamis  ceryne,  Boisduval,  App.  Voy.  de  Deleg.,  p.  592,  n.  68  (1847). 
There  is  a  damaged  specimen  of  the  male  of  this  species^ 
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PRECIS  SESAMUS,  Trimen. 

PreciB  sesamtis,  Trimen,  S.  Afr.  Butt.,  I,  p.  231  (1887). 

There  are  two  specimens  of  this  form  to  which  Mr.  Trimen  has  given 
the  foregoing  specific  name,  separating  it  from  P.  amestriSj  Boisduval, 
with  which  it  has  hitherto  been  always  associated  in  collections. 

Locality. — Kilimanjaro. 

PRECIS  ELGIVA  (Hewitson). 

Junonia  elgiva,  Hrwitson,  Exot.  Butt.,  Ill,  pi.  13,  fig.  1  (1864). 
There  is  a  solitary  male  of  this  species. 

PRECIS  NATALICA,  Feldcr. 

Freds  naialica,  Fklder,  Wien.  Eut.  Mon.,  IV,  p.  106  (1860). 
One  female  example  in  poor  condition. 

PRECIS  SOPHIA  (Fabricius). 

Fapilio  aophia,  Fabricius,  Eiit.  Syst.,  Ill,  1,  p.  248,  No.  771  (1793). 
There  are  three  si)ecimen8  of  this  species,  two  females  of  the  pale  form, 
which  seems  to  be  most  common  on  the  eastern  coast  and  in  the  inte- 
rior, and  is  rarely  found  upon  the  western  coast. 

Genus  EURYTELA.  Boisduval. 

EURYTELA  HIARBAS  (Drury). 
Fapilio  hiarhas,  Drury,  III.  Exot.  f:iit..  Ill,  pi.  14,  figs.  1,  2  (1772). 

Three  good  specimens. 

EURYTELA  DRYOPE  (Cramer). 

Fapilio  dryopCf  Cramer,  Pap.  Exot.,  pi.  Lxxviii,  figs.  E,  F(1779). 
Three  good  examples  of  this  species,  the  coloring  of  the  enter  limbal 
fascia  of  which  is  rather  brighter  fulvoas  red  than  in  examx)les  from 
the  region  of  the  Cape  and  Angola. 

EURYTELA  OPHIONE  (Cramer). 

Fapilio  ophione,  Cramer,  Pap.  Exot.,  II,  pi.  cxiv,  figs.  E,  F  (1779). 
Six  examples  quite  like  those  from  the  west  coast. 

Genus  HYPANIS,  Boisduval. 
HYPANIS  ILITHYIA  (Drury). 

Fapilio  ilithyia,  Drury,  111.  Exot.  Ent.,  II,  pi.  xvii,  figs.  1,  2  (1773). 

The  collection  contains  two  males  and  five  females,  all  of  them  dif- 
fering slightly  from  each  other,  and  illustrating  the  remarkable  vai*iabil- 
ity  of  the  species. 

Loca  lity. — Taveta. 
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Genus  HYPOLIMNAS,  Hubner. 

HYPOLIMNAS  MISIPPUS  (Linnaeus). 

Papilio  minppusy  LiNNiEUS,  Mas.  Ulr.,  p.  264  (1764). 
Three  males  and  one  female  of  the  typical  form,  which  mimics 
Danais  chrysippus^  Linnaeus. 
LacaUty. — Taveta. 

Genus  NEPTIS,  Fabricius. 
NEPTIS  MELICERTA  (Dniry). 

Papilio  melicerUif  Drurt,  111.  Exot.  Ent,,  II,  pi.  xix,  figs.  3,  4  (1773). 
Two  examples. 

Genus  EUPH^rCDRA,  Hubner. 

EUPH^DRA  NEOPHRON   (Hopffer). 

Romaleosonia  neophron,  Hopffer,  Monatsber.  d.  K.  Akad.  d.  Wisa.  Berlin,  1855^ 
p.  640, 

There  is  one  good  example  of  this  species,  which  is  widely  distributed 
upon  the  eastern  coast  of  Africa. 

Genus  HAMANUMIDA,  Hubner. 

HAMANUMIDA  D^DALUS  (Fabricius). 

Papilio  dadalu9y  Fabriciup,  Syst.  Ent.,  p.  482,  n.  174  (1775;. 

One  finely  preserved  specimen. 

Genus  PALLA,  HQbner. 
PALLA  VARANES  (Cramer). 
Papilio  varanesy  Cramkr,  Pap.  Exot.,  II,  pi.  CLX,  figs.  D,  E  (1779). 

Two  fairly  good  examples. 

Genus  CHARAXES,  Ochsenheimer. 

CHARAXES  CITH^RON,  Feldcr. 

Charaxes  ciihcuronf  Frlder,  Wien.  Ent.  Mon.,  Ill,  p.  398,  pi.  viii,  figs.  2,  3  (1859). 

One  female  of  this  species. 

Family  LYC^NID^,  Stephens. 

Genus  TINGRA,  Boisduval. 
TINGRA  MOMBASA,  Smith  and  Kirby. 

Ttngra  mombasw,  Smith  and  Kirby,  Rhop.  Exot.,  I,  p.  31,  Lyctenidai  (African), 
pi.  VIII,  fig.  11. 

One  female  specimen  of  this  species. 
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Genus  LYC^NA,  Fabricius. 
LYOENA  GAIKA,  Trimen.' 
Lyocma  gaika^  Trimex,  Traus.  Eiit.  Soc.  Lond.,  3d.  ser.,  1,  p.  403  (1862). 

The  correctness  of  Mr.  Triinen'a  ideutification  of  this  insect  with 
Zizera  pygmcea^  Snellen,  is  unquestionable.  I  happen  to  have  a  good 
series  of  the  latter  species  from  various  parts  of  oriental  Asia,  and 
after  a  comparison  with  an  equally  good  series  of  L.  gaika  coming 
from  Fatal  and  the  specimens  contained  iu  the  present  collection, 
am  able  to  affirm  with  Mr.  De  Nic^ville  that  pygmwa  is  "an  absolute 
synonym  ". 

Four  examples  in  good  condition. 

LYC^NA  LUCIDA,  Trimen. 

Lycama  lucida^  Trimen,  Trans.  Ent.  Soc.  Loud.,  1883,  p.  348;  S.  African  Butt., 
II,  p.  47. 

One  female  of  this  very  distinct  species,  which  comes  nearest  to  L, 
erschoffiiy  Lederer,  fi*om  northern  Persia,  so  far  as  the  marking  of  the 
under  side  is  concerned.  The  upper  side  of  the  male  sex  is  very  differ- 
ent, in  L.  erschoffii  being  dark,  bordered  upon  the  costa  with  deep 
ultramarine  blue,  and  in  L,  lucida  being  light  blue,  inclining  to  innkish. 

LYCiflSNA  MORIQUA,  WaUengren. 

Lycccna  moriqua,  Wallkngrkx,  K.  Sv.  Vet.-Akad.  Handl.,  1857;   Lep.  Rbop. 
Caffr.,  p.  39.— Trimkn,  S.  African  Butt.,  II,  p.  75. 

Two  good  specimens  of  this  common  South  African  species. 
LYC^NA  TELICANUS  (Lang). 

Papilio  ielioanusy  Lang,  Verz.  sein.  Schmett.,  II,  p.  47,  u.  387-389  (1789).^ 
Four  males  and  one  female  of  this  species,  which  is  one  of  the  most 
widely  distributed  species  of  the  genus,  attaining  its  maximum  size 
and  most  beautiful  coloring  in  the  region  about  t\te  head  of  the  Gulf 
of  Guinea. 

LYC^NA  PARSIMON  (Fatudcius). 

Papilio  parnman,  Fabricius,  Sy^t.  Ent.,  p.  526,  n.  349^(1775).-' 
One  excellent  female  specimen  is  the  only  representative  of  this 
large  and  beautiful  species. 

LYC^NA  METHYMNA,  Trimen. 

Lyama  melhymna^  TiUMEX  (part),  Trans.  Ent.  8oc.  Lond.,  3d  serioA,  I,  p.  280 
(1862) ;  S.  African  Butt.,  II,  p.  27. 

One  female,  referable  according  to  my  view  to  the  female  sex  of  this 
species. 


*  For  synonymy,  see  Trimen,  South  African  Butterflies,  II,  p.  50. 

'For  further  synonymy  see  Trimen,  South  African  Butterflies,  II,  p.  69. 

'For  further  synonymy  see  Trimen,  South  African  Butterflies,  p.  18. 
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LYCANA  B^TICA  (Linnaeus). 

Papilio  hasticua,  LiXN.£US,  Sy9t.  Nat.,  I,  2,  p.  7891,  &•  226  (1767). 
This,  the  most  widely  distributed  Lycaenid  butterfly  of  the  Old  World, 
is  represented  in  the  collection  by  two  fairly  good  specimens. 

LYC^NA  PALEMON,  Cramer. 

Papil'w palemony  Cramer,  Pap.  Exot.,  IV,  pi.  cccxc,  figs.  E,  V  (1782). 

A  fine  series  of  twelve  specimens  of  this  species  which,  with  L.  Iinge^i8, 
should  be  separated  as  one  of  the  new  genera  when  the  final  revision 
of  the  LycienidfiB  of  the  world  takes-place. 

Locality. — Kilimanjaro,  5,000  feet. 

LYCANA  PERPULCHRA,  new  species. 
(Plate  VII,  fig.  7.) 

The  upper  surface  is  uniformly  pale  lilac,  shading  at  the  base  of  the 
wings  into  dark  gray."  The  spots  of  the  under  surface  appear  faintly 
upon  the  upper  side,  being  reflected  through.  The  margin  is  fringed 
with  blackish,  and  there  is  a  black  spot  surrounded  with  red  between 
the  first  and  second  submcdiau  nervules  upon  the  secondaries.  The 
under  side  is  uniformly  pale  lilac  gray.  The  fringe  is  black.  There  is 
a  uniform  snbmarginal  band  of  subsagittate  brown  marks  upon  both 
wings.  At  the  anal  angle  of  the  secondaries  there  is  a  black  spot 
slightly  irrorated  with  blue,  and  between  the  first  and  second  sub- 
median  nervules  a  black  spot  marked  with  bright  blue  scales  in  the 
center.  At  the  ends  of  tlie  cells  in  both  wings  there  is  a  curved  black 
streak.  In  addition  to  this,  upon  the  primaries  there  is  a  curved  row 
of  five  large  and  very  distinct  black  spots,  and  upon  the  secondaries 
three  similar  black  spots  at  the  base,  and  beyond  the  cell  a  rqw  of  eight 
large  black  spots,  forming  a  longer  and  shorter  loop  at  the  sixth  spot, 
which  is  the  innermost  of  the  series,  and  is  situated  just  below  the 
black  streak  at  the  end  of  the  cell. 

Expanse  of  wings,  40  mm. 

This  species  may  be  distinguished  from  other  African  species  by  its 
large  size  and  the  distinctness  of  the  large  black  spots  upon  the  under 
side  of  the  wings. 

One  female  specimen  in  the  National  Museum  collection  from  Kiliman- 
jaro.* 


1  Since  the  foregoing  deecription  was  written,  thiu  species  has  been  described  uud 
renamed  by  both  Mr.  A.  G.- Butler  and  Mr.  Roland  Trlmen;  by  the  former  under  the 
name  Castalius  kfpoleucM  (Proc.  Zool.  Soo.  Lond.,  1893,  p.  660),  and  by  the  latter 
nnder  the  name  LjfccBna  excluta  (Proc.  Zool.  8oc.  Lond.,  1894,  p.  47).  Inasmuch  as 
the  new  species  in  this  paper  were,  through  the  kind  permission  of  Professor  Riley, 
all  briefly  diagnosed  and  published  in  The  Entomologist,  London,  September,  1892, 
the  name  herein  given  to  the  species  has  priority  and  must  stand. 


Digitized  by 


Google 


240  £^ST  AFRICAN  LEPIDOPTEBA—HOLLAND.  vol.  xvul 

Genus  CHRYSOPHANUS.  Hubner. 

CHRYSOPHANUS  ABBOTTII,  new  species. 

(Plate  VII,  fig.  4.) 

The  markings  of  the  anterior  wings  upon  the  upper  surface  are  much 
as  in  C.  pMceoH^  Linnasus;  the  markings  of  the  posterior  wings  uiK)n 
the  same  surface  recall  those  of  0.  ochimus^  Herrich-Schaffer,  tismale, 
or  of  C,  thersamon^  Esper,  female. 

Male. — Upper  side:  Anterior  wing:  The  apex  of  the  wing  is  more 
acute  than  in  any  other  species  of  .the  genus  thus  far  described.  The 
color  is  bright  metallic  orange  red,  inclining  very  slightly  to  dusky  at 
the  base.  The  costa  beyond  the  middle  is  very  narrowly  edged  with 
blackish;  the  outer  margin  is  evenly  bordered  with  a  band  of  black  of 
moderate  width;  the  body  of  the  wing  is  adorned  by  spots  of  deepest 
black,  arranged  as  follows — one  on  the  cell,  one  at  the  end  of  the  cell, 
four  below  the  costa  coalescing  as  a  subapical  band,  a  pair  disposed 
upon  the  interspaces  between  the  median  nervules,  and  a  quadran- 
gular spot  near  the  outer  angle  between  the  first  median  nervule  and 
thesubmedian  nerve.  Posterior  wing:  The  groundcolor  is  the  same 
metallic  red  which  prevails  upon  the  forewing,  inclining  very  slightly 
near  the  outer  margin  to  opaque  scarlet.  The  base  and  the  inner 
margin  are  somewhat  densely  adorned  with  a  vestiture  of  dusky  hairs. 
The  costal  margin  is  heavily  bordered  with  black,  and  the  out«r  margin 
very  narrowly  with  the  same  color.  There  is  a  row  of  small  marginal 
spots  disposed  upon  the  interspaces  and  fusing  with  the  narrow  outer 
border  and  causing  the  red  area  of  the  wing  within  to  have  a  scalloped 
or  crenelated  appearance.  In  addition  to  these  markings  there  is  at 
the  end  of  the  cell  a  dusky  bar,  beyond  the  cell  an  interrupted  trans- 
verse series  of  spots,  one  near  the  costa,  in  some  specimens  fusing 
with  the  dark  costal  margin,  two  opposite  the  cell,  a  pair  upon  the 
interspaces  of  the  median  nervules,  and  a  pair  upon  the  inner  margin, 
more  or  less  obscured  by  the  dusky  hairs  which  clothe  the  base.  There 
is  in  a<ldition  a  submarginal  row  of  black  spots  forming  a  regular 
series  conformed  in  the  line  of  curvature  with  the  outer  margin  of  the 
wing. 

Under  side:  Anterior  wing:  The  under  side  of  the  anterior  wing 
differs  from  the  upper  side  in  that  the  black  margin  of  the  outer  edge 
of  the  wingis  lacking,  being  simply  represented  by  three  obsolescent 
spots,  one  at  the  outer  angle  and  two  situated  between  the  median  ner- 
vules. The  black  spots  of  the  basal  and  iimbal  areas  of  the  wings 
reappear  upon  the  lower  side,  and  are  larger  and  more  distinct  than 
upon  the  upper  side,  not  coalescing  at  all,  and  each  being  surrounded 
by  a  faint  bluish- white  line.  Posterior  wing:  The  posterior  wing  is 
heavily  dusted  with  d^rk  ferruginous  scales,  and  the  markings  of  the 
upp^r  side  reappear  very  obscurely  upon  this  side. 
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Female. — The  female  does  not  differ  iu  anything  from  the  male  except 
that  she  is  lighter  in  color  and  the  markings  are  somewhat  less  distinct. 
E]q>anse  of  wings,  27-28  mm. 
£ight  males  and  two  females  in  the  National  Museum  collection. 

Genus  LYC^CNESTHES,  Moore. 
LYCJ&NESTHES  LARYDAS,  Cramer.i 

The  National  Museum  collection  contains  three  male  examples  much 
Ughter  in  color  than  specimens  from  west  tropical  Africa,  the  region 
from  which  the  type  came. 

LYCJ&NESTHES  LEMNOS,  Hewitson. 

Lyc€ene8the8  lemnoSf  Hkwitson,  111.  Diurn.  Lep.,  p.  221,  No.  8,  pi.   xc,  figs.  13, 
14  (1878). 

There  is  one  male  of  this  species  in  the  National  Museum  collection. 

I  can  not  agree  with  Mr.  Trimen  in  sinking  L,  leimws  as  a  synonym 
of  L.  sylvanusy  Drury.  I  have  an  immense  series  of  the  latter  from 
Sierra  Leone  and  adjacent  regions,  all  of  which  are  much  darker  upon 
the  under  side  than  any  specimens  of  X.  lemnoa  from  the  eastern  coast 
that  I  have  ever  seen,  and  differ  noticeably  iu  having  the  spots  upon  the 
basal  area  and  near  the  costal  margin  of  the  under  side  of  the  secon- 
daries very  dark  and  conspicuous.  This  is  not  the  case  in  i.  lemnoSj 
flewitson;  and  besides,  the  general  color  of  both  the  under  side  and 
tbe  upper  side  of  the  wings  of  the  last-mentioned  species  is  much 
hghter  than  in  L,  sylvanusj  Drury.  Mr.  Druce,  after  a  careful  exami- 
Dation  of  the  types  in  the  Hewitson  collection,  with  some  typical  speci- 
mens of  L.  sylvanusy  Drury,  before  him  at  the  time,  reaches  the  same 
conclusion  which  I  have  expressed,  and  further  gives  it  as  his  impres- 
sion that  the  female  figured  by  Hewitson  as  the  female  of  L,  sylvanus 
is  in  fact  that  sex  of  L,  lemnoSj  Hewitson. 

Genus    HYPOLYC./ENA,  Felder. 

HYPOLYC^NA  PHILIPPUS  (Fabricius). 

Hesperia pMlippm,  Fabricius,  Ent.  Syst.  Ill,  1,  p.  283,  No.  87  (1793). 
One  male  of  this  exceedinglywidely  distributed  species. 

Genus  CHRYSORYCHIA,  Wallengren. 

CHRYSORYCHIA  HARPAX  (Fabricius). 

Papilio  harpaXf  Fabricius,  Syst.  Ent.,  App.,  p.  829,  Nos.  327,328  (1775). 
One  male  of  this  species,  notably  larger  than  any  specimens  I  have 
ever  seen  from  the  more  southern  portions  of  the  continent. 

» For  synonymy  see  Trimen,  South  African  Butterflies,  II,  p.  96. 
Proc.  N.  M.  95 16 
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Family  PAPILIONID^,  Leach. 

Stxbftiniily  r»IERIN".ffi:,  Swainsozi. 

Genus  PONTIA,  Fabricius. 

PONTIA  ALCESTA  (Cramer). 

Papilio  aJcesta,  Cramer,  Pap.  £xot.,  IV,  pi.  cccLXXix,  fig.  A  (1782). 
Que  female  of  this  species. 

Genus  TERIAS,  Swainson. 

TERIAS  BRIGITTA  (Cramer). 
Papilio  bngitta,^  Crambr,  Psp.  Exot.,  IV,  pi.  cccxxxi,  fijc«.  B,  C  (1782). 
The  collection  contains  one  male  of  this  species,  in  which  the  marginal 
border  of  the  secondaries  is  a  little  wider  than  is  usual. 

TERIAS  REGULARIS,  Butler. 

Terias  regularia,  Butlbr,  Anu.  and  Mag.  Nat.  Hibt.,  ser.  4,  XVIII,  p.  486  (1876). 
Four  males  of  this  species  were  taken. 

TERIAS   BISINUATA,  Butler. 
TfHas  hisinuata,  Butler,  Ann.  and  Mag.  Nat.  Hist.,  ser.  4,  XVIII,  p.  486  (1876). 

One  male  specimen. 

TERIAS  MANDARINULUS,  new  species. 
(Plate  VII,  fig.  5.) 

Recalling  T,  mandarina^  De  L'Orza,  a  well-known  Japanese  and 
Chinese  species. 

Male. — Upper  side:  Lemon-yellow.  The  primaries  have  the  apical 
margin  of  the  costa  and  the  outer  margin  as  far  as  the  first  median 
uervule  bordered  narrowly  with  brown,  darkest  at  the  tips  of  the  nerv- 
ules.  There  is  also  a  small  black  spot  at  the  inner  angle.  The  second- 
aries have  six  minute  black  spots  at  the  tips  of  the  nervules,  but  the 
submedian  nervule  is  not  thus  ornamented  in  any  of  the  specimens 
before  me.  Under  side :  Primaries  and  secondaries  have  the  ends  of 
the  nervules  tipped  with  brown.  There  is  a  black  spot  in  the  middle 
and  one  at  the  end  of  the  cell  in  the  primaries,  and  a  number  of  waved 
and  broken  lines  upon  the  secondaries. 

Female, — The  female  is  paler,  and  the  markings  are  less  distinct. 

Expanse  of  wings,  35  mm. 

Three  males  and  two  females  are  included  in  the  National  Museum 
collection. 

It  is  with  great  reluctance  that  I  add  another  to  the  long  list  of  names 
that  have  been  ai)plied  to  the  insects  which  fall  into  this  genua,  but 


»  For  further  synonymy  see  Trimen,  Butterflies  of  South  Africa. 
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after  a  vain  attempt  to  find  any  figare  or  description  applicable  to  the 
five  si>ecimeu8  before  me,  I  have  resolved  to  give  them  a  name  which, 
at  least  to  the  student  of  Asiatic  lepidoptera,  will  prove  suggestive  and 
descriptive. 

Genus  MYLOTHRIS,  Hubner. 

MYLOTHRIS  LASTI,  H.  Grose  Smith. 

MyloihrU  lasiif  H.  G.  Smith,  Ann.  and  Mag.  Nat.  Hist.,  February,  1889,  p.  124. 
The  collection  contains  two  female  specimens  of  this  most  beautiful 
si)ecies. 

Genus  PIERIS,  Schrank. 

PIERIS  THYSA,  HopflFer. 

Pieris  thysa,  Hopffer,  Monatsber.  K.  Akad.  Wiss.  Berl.,  1855,  p.  639,  No.  1; 
Peter's  Reise  n.  Moflsamb.,  Ins.,  p.  349,  pi.  xxi,  figs.  7,  8,  male;  9,  10 
female  (1862). 

One  male  specimen. 

PIERIS  MESENTINA  (Cramer). 
Papilio  meseniinaf  Cramer,  Pap.  Exot.,  Ill,  pi.  cclxx,  figs.  A,  B  (1782). 
Five  males,  one  dwarfed  female. 

PIERIS  SEVERINA  (Cramer). 

Papilio  aeverina,  Cramer,  Pap.  £xot.,  IV,  pi.  cccxxxviii,  figs.  G,  H  (1782). 
Two  females. 

PIERIS  JOHNSTONII  (Crowley). 

Synchloe  johnstOHii,  Crowley,  Trans.  Ent.  Soc.  Lond.,  1887,  p.  85,  pi.  m,  figs.  1-3. 
The  collection  contains  three  specimens  of  this  species  from  Kiliman- 
jaro. 

Genus  TERACOLUS,  Swainson. 

TERACOLUS  HILDEBRANDTII  (?)  (Staudinger). 

Callosune  hildehrandtiif  Staudinger,  Exot.  Schmett.,  p.44,  pi.  23. 
There  is  a  solitary  female  of  some  species  of  this  genus,  which  I  refer 
with  a  great  deal  of  doubt  to  the  male  described  and  figured  as  Hilde- 
brandtii  by  Staudinger  in  his  ''Bxotische  Schmetterlinge." 

TERACOLUS  CALAIS  (Cramer). 

Papilio  Calais,  Cramer,  Pap.  Exot.,  I,  pi.  uii,  figs.  C,  D  (1779). 
There  are  two  males  of  this  species  in  the  collection. 

TERACOLUS  CASTALIS  (Staudinger). 

Idmais  casialis,  Staudinger,  Exot.  Schmett.,  p.  43,  pi.  23. 
There  are  two  males  of  this  species  in  the  collection  which  present  a 
wonderful  likeness  to  the  genus  Colias,  and  might  be  easily  mistaken 
for  albino  females  of  C.  electra,  ^g.,^^,  ^.. ^^^u^i^ 
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TERACOLUS  ANNA  (Wallengren). 

Thestia$  anna,  Wallengren,  K.  St.  Vet.-Akad.  HandL,  1857;  Lep.  Rhop.  Caffr., 
p.  16,  No.  1.— Trimbn,  South  Afr.  Butt.,  Ill,  p.  114. 

There  are  several  males  of  this  species  in  the  collection,  which  do  not 
appear  to  differ  from  si>ecimens  coming  from  Natal.  This  species 
passes  in  many  collections  as  T.  dancej  Fabricius,  and  was  named  as 
Cinerasoens  in  1873  by  Mr.  Butler.  Mr.  Trimen  in  his  recent  work  has 
unraveled  the  maze  of  the  synonymy  in  such  a  way  as  to  clear  up  all 
difficulties. 

TERACOLUS  AUXO  (Lucas). 

Anthooharis  attxo,  Lucas,  Rev.  et  Mag.  Zool.,  1852,  p.  422.— Trimen,  South  Afr. 
Butt.,  Ill,  p.  120. 

The  collection  includes  four  males  and  three  females  of  this  common 
and  widely  distributed  species. 

TERACOLUS  GAVISA,  WaUengren,  var. 

Anthopeyche  gavUa,  Wallengrkx,  K.  Sv.  Vet.  Akad.  Handl.,  1857;  Lep.  Rhop. 

Caifr.,  p.  13,  No.  6. 
Teracolua  ganisa,  Trimen,  S.  Afr.  Butt.,  Ill,  i).  134. 

The  collection  contains  two  males  and  four  females,  which  I  refer 
with  some  doubt  to  this  species.  The  black  bar  ou  the  inner  margin  of 
the  upper  side  of  the  primaries  is  obsolescent,  the  black  spot  on  tLe 
under  side  is  absent,  and  the  nervules  of  the  secondaries  on  the  under 
side  are  black,  and  there  is  a  black  band  connecting  the  first  and  second 
costal  nervules  near  their  extremities.  In  all  other  respects  the  speci- 
mens agree  with  typical  T.  gavisa,  Wallengren.  The  females  are,  arS  is 
characteristic  of  T.  gavisa,  somewhat  variable. 

TERACOLUS  OMPHALE,  Godart. 

Piei-ia  omphale,  Godakt,  Euc  Moth.,  IX,  p.  122,  No.  12  (1819).— Trimen,  South 
Afr.  Butt.,  Ill,  p.  142. 

This  species  is  re[)resented  by  a  solitary  female. 

TERACOLUS  PHLEGETONIA,  Boisduval. 

Anthocharis phlefjetonia,  Boisduval,  Spec.  Gen.  Lep.,  I,  p.  576,  No.  25  (1836). 

This  pretty  little  species  is  represented  by  two  males  and  one  some- 
what dwarfed  female. 

Genus  COLIAS,  Fabricius. 
COLIAS  ELECTRA  (Linnaeus). 

Tapilio  ehcira,  Lixn.kus,  Syst.  Nat.,  I,  2,  p.  764,  u.  101  (1767). 
Several  males  and  two  females. 
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Genus  ERONIA,  Hubner. 

ERONIA  DILATATA,  Butler. 

Eronia  dilataia,  Butlbr,  Proc.  Zool.  Soc.  Lond.,  1888,  p.  96. 
The  speeies  is  represented  in  the  collection  by  six  males,  most  of  which 
are  in  very  good  condition. 

Genus  CATOPSILIA,  Hubner. 

CATOPSILIA  FLORELLA  (Fabricius). 

Fapilio  florella,  Fabricius,  Syst.  Ent.,  p.  479,  No.  159  (1775).— Trimen,  Soath  Afr. 
Butt.,  Ill,  p.  185. 

There  are  namerous  specimens  of  the  male,  and  several  specimens  of 
the  female  of  this  species.  The  course  which  Mr.  Trimen  pursues  in 
making  all  the  forms  of  Catopsilia  (Callidryas)  found  upon  the  African 
continent  to  be  merely  forms  of  the  one  species,  Florella^  seems  to  me 
reasonable.  Three  of  the  females  in  the  Abbott  collection  are  of  the 
yellow  (Rhadia)  form,  and  one  is  white.  The  yellow  is  the  form  I  have 
prevalently  received  from  Oaboon  and  the  Congo  region,  from  which  I 
have  in  recent  years  obtained  scores  of  specimens.  It  is  the  predomi- 
nant form  of  the  female. 

Subfainily  PAFILIONIN'jgE,  Swainson. 

Genus  PAPILIO,  Linnaeus. 

PAPILIO  DEMOLEUS,  Linnseus. 

Papilio  demoleus,  LiNNiEUS,  Mus.  Ulr.,  p.  214  (1764). 
^N'umerous  examples  of  this  exceedingly  common  species. 

PAPILIO   LY-ffiiUS,  Doubleday. 

Papilio  lyo'ust  Doubleday,  Ann.  Nat*  Hist.,  XVI,  p.  178  (1845).— Trimen,  S. 
Afr.  Butt.,  Ill,  p.  237. 

I  follow  Mr.  Trimen  in  separating  this  form  from  P.  nireus^  but  do  so, 
as  Mr.  Trimen  admits  that  he  himself  does,  with  much  doubt  as  to  the 
scientific  accuracy  of  this  course,  though  there  is  some  profit  no  doubt 
in  clearly  discriminating  between  the  two  forms. 

PAPILIO  CORINNEUS,  Bertholini. 

Papilio  corinneusy  Bertholini,  Mem.  Acad.  Sci.  Bologn.,  1849,  p.  9,  pi.  i,  figs.  1-3.— 
Trimen,  S.  Afr.  Butt,,  III,  p.  217. 

Two  specimens  of  this  species. 

PAPILIO  CENEA,  StoU. 

Papilio  cenea,  Stoll,  Suppl.  Cram.  Pap.  Exot.,  p.  134,  pi.  xxix,  figs.  1,  la  (1791). 
Two  males  of  the  variety  with  the  very  broad  black  submarginal 
band  upon  the  secondaries. 
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FamUy  HESPERID.E,  Leach. 

Genu3  CYCLOPIDES,  Hubner. 

CYCLOPIDES  METIS,  Liniueus. 

Pajnlio  metis,  Linnaeus,  Mas.  Ulr.,  p.  325  (1764). 
There  are  two  males  in  the  collection  which  agree  very  well  in  all 
respects  with  specimens  of  0.  metis  from  the  region  of  the  Cape, 
except  that  upon  the  under  side  of  the  primaries  there  is  no  basal  yel- 
low ray  coalescing  with  the  yellow  spot  in  the  cell.  Otherwise  I  can 
see  no  reason  for  discriminating  between  them  and  the  typical  form. 

Genus  PARDALEODES,  Butler. 
PARDALEODES   GALENUS,  Pabricius. 
Heaperia  galenuSy  Fabriciub,  Ent.  Syst.,  Ill,  l,p.350,  No.  332  (1793). 

One  damaged  female. 

Genus  PAMPHILA,  Fabricius. 
PAMPHILA  ERINNYS,  Trimen. 
Pamphila  mnii?/8,  Trimkn,  Trans.  Ent.  Soc.  Lond.,  3d  ser.,  I,  p.  290  (1861). 

One  good  male  of  this  species  corresponding  with  the  description  of 
the  aberrant  form  given  by  Trimen.* 

PAMPHILA   ZENO,   Trimen. 

Pamphila  zenOf  Trimen,  Trans.  Ent.  Soc.  Lond.,  3d  ser.,  II,  p.  179  (1864);  S.  Afr. 
Butt.,  Ill,  p.  313. 

The  collection  contains  one  male  which  I  identify  as  that  sex  of  P. 
zeno,  thongh  in  one  or  two  minute  particulars  the  specimen  before  me 
does  not  quite  tally  with  the  description  given  by  Trimen, 

PAMPHILA  HOTTENTOTA  (Latrcme). 

Hesperia  hottentota,  Latrkille,  Enc.Meth.,  IX,  p.  777,  n.l33  (1823). 
One  female  example. 

PAMPHILA   BORBONICA,  Boisduval. 

Eesperia  horhonica,  Boisduval,  Fauue  Ent.  Madagas.,  p.  65,  No.  3,  pi.  ix,  figs. 

5,  6  (1833). 

Three  males  of  this  species. 

PAMPHILA,  sp.  (?) 

There  is  an  injured  specimen  of  an  obscure  species  of  Pamphila 
related  to  Hottentota^  which  is  unlike  anything  known  to  me,  and  which 
1  nevertheless  do  not  wish  to  attempt  to  describe  without  better  mate- 
rial. 


1  South  African  Butterflies,  III,  p.  327. 
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Genus  ISMENE. 
ISMBNE  PORESTAN.  Cramer. 
Papilio  for€$tan,  Cramsr,  Pap.  Exot.,  IV,  pi.  cccxci,  figs.  E,  F  (1782). 
Tbe  collection  contains  one  male  of  this  species  iu  no  wise  differing 
from  specimens  from  the  region  of  the  Gape. 

ISMENE  CHALYBE,  Westwood. 

Itmene  dtalybe,  Westwood;  Docblkday  and  Hbwitsok,  Gen.  Diurn.  Lcp..  pi. 
79,  fig.  2(1852). 

*   One  example  of  this  well-known  species. 

Suborder  HETEROCERA. 

Family  SPHINGID^,  Boisduval. 

Genus  MACROGLOSSA,  Scopoli. 

MACROGLOSSA  HIRUNDO,  Gerstiicker. 

Macrogloasa  hirundo^  Gerstackkr,  Gliedorth.-Fauna  d.  Sansibar-Gebietes,  p.  375, 
pi.  XV,  fig.  7. 

There  is  one  example  of  the  male  of  this  common  East  African 

species. 

MACROGLOSSA  TROCHILOIDES,  Butler. 

MacrogloBBa  trochiloideSj  Butler,  Ptoc.  Zool.  Soc.  Lond.,  1875,  p.  5,  No.  6;  Trans. 
Zool.  Soc.  Lond.,  IX,  p.  525. 

There  is  one  greased  specimen  of  tlie  male  of  this  species  in  the 
collection. 

Locality. — Kilimanjaro. 

Family  AGARISTID^,  Swainson. 
Genus  HESPAGARISTA,  Walker. 
HESPAGARISTA  INTERLECTA,  Angas. 
Hespagarisfa  interJecta,  Angas,  Kaffirs  Illustrated,  pi.  30,  fig.  10. 
The  collection  contains  a  single  male  of  this  species. 

Family  SYNTOMID^. 

Genus  PITTHEA,  Walker. 

PITTHEA  TRIFASCIATA,  Dewitz. 

Pitikea  irifasciata,  Dewitz,  Nov.  Act.  K.  Leop.  Car.  Deutscb.  Akad.,  XLII,  No. 
2,  p.  82,  pi.  Ill,  fig.  3. 

One  s|iecimen. 

Family  LITHOSIID^. 

Genus  PRABHASA,  Moore. 
PRABHASA  INSIGNIS,  Butler. 
PrabhcM  inaignvf,  Butler,  Cist.  Ent.,  Ill,  p.  8. 
Several  specimens  from  Kilimanjaro.  Digitized  by  LjOOglC 
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Genus  LEPISTA,  Wallengren. 
LEPISTA  PANDULA  (Boisduval). 
LUhoaia  panduluj  Boisditval,  Delegorgne  Voy.  Afr.  Austral.,  II,  p.  597,  No.  130. 

The  collection  contaiDS  one  female  agreeing  absolutely  with  speci- 
mens in  the  British  Museum.  L.  limbata,  Butler,  described  from  a 
male  specimen  taken  at  Kilimanjaro,  and  now  in  the  British  Museum, 
may  be  the  male  of  this  species. 

Genus  SOZUZA,  Wallengren. 

SOZUZA  STEVENSII,  new  species. 
(Plate  VII,  fig.  14.) 

Female. — Front,  antennje,  and  eyes  black ;  top  of  head,  collar,  tegnlae, 
thorax,  abdomen,  and  anterior  wings  pale  gray.  Posterior  wings 
lighter  gray.  Anterior  wings  narrowly  margined  upon  costa  with 
black.  The  under  side  is  much  as  the  upper  side,  save  that  the  anterior 
wings  are  shaded  with  blackish  beneath. 

Expanse  of  wings,  44  mm. 

The  type,  one  example  from  Kilimanjaro,  is  in  the  National  Museum 
collection. 

I  name  this  species  in  honor  of  Mr.  Stevens,  the  bicyclist,  who 
accompanied  Dr.  Abbott  upon  his  journey  to  Kilimanjaro. 

Family  ARCTIID^E,  Stephens. 

Genus  UTETHEISA,  HUbner. 
UTETHEISA   PULCHELLA,  Linnaeus. 
Tinea pulchellUy  Lixx.tus,  Syst.  Nat.,  I,  2,884,  p.  348. 

One  specimen. 

Genus  SPILARCTIA,  Butler. 
SPILARCTIA  ABBOTTII,  new  species. 

Male. — Head,  thorax,  body,  and  anterior  wings  luteous.  The  five 
posterior  segments  of  the  abdomen  are  banded  with  black  upon  the 
upper  side.  Upper  side:  The  anterior  wings  have  three  minute  black 
spots  before  the  base,  two  poorly  defined  spots  at  the  end  of  the  cell, 
a  submarginal  series  of  minute  spots  bifurcating  near  the  apex,  and  a 
small  marginal  spot  at  the  end  of  each  nervule.  All  of  thes6  spots 
are  dark  brown,  or  black.  The  posterior  wings  are  white  and  semi- 
diaphanous,  with  a  minute  black  spot  at  tliQ  end  of  the  cell.  Under 
side:  The  wings  upon  the  under  side  are  white,  shading  into  luteous 
upon  the  costa  of  the  primaries.  The  spots  of  the  upper  side  disap- 
pear upon  the  under  side,  or  are  very  faint,  except  the  spots  at  the 
end  of  the  cell,  which  are  much  larger  than  upon  the  upper  side,  and, 
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coalescing,  form  a  bold,  comma- shaped  mark,  and  the  two  spots  of  the 
inner  branch  of  the  bifurcating  sabmarginal  series,  which  are  nearest 
the  costa  of  the  primaries,  and  are  relatively  large  and  conspicuous, 
especially  the  one  nearest  the  costa. 

Expanse  of  wiugs,  31  mm. 

There  are  several  specimens  in  the  ^^ational  Museum  collection 

Genus  ALPENUS,  \A^alker. 

ALPENUS  TRIFASCIATA,  new  species. 

(Plate  Vir,  fig.  10.) 

Male, — Antennae,  eyes,  and  front  black.  Collar,  patagia,  and  thorax 
very  pale  ashen.  Abdomen  yellowish,  with  a  row  of  seven  small  black 
spots  on  the  top  and  a  similar  series  on  the  sides.  Legs  margined 
with  black  upon  the  upper  side.  The  anterior  wings  are  pale  ashen, 
nearly  white,  and  have  three  transverse  macular  bands,  one  near  the 
base,  one  at  the  end  of  the  cell,  and  one  on  the  limbal  area.  These 
bands  are  very  sharply  angulated  about  the  region  of  the  median  nerv- 
ule,  and  the  spots  are  here  produced  along  the  nervules  as  lines.  The 
$l)ots  comi)osing  these  bands  are  all  black,  and  are  largest  upon  the 
costa  and  near  the  inner  margin  of  the  wing.  The  posterior  wings 
have  a  round  blackish  spot  at  the  end  of  the  cell,  one  near  the  outer 
angle,  and  another  near  the  anal  angle.  The  under  side  is  somewhat 
darker  than  the  upper  side,  and  almost  all  of  the  spots  of  the  upper 
surface  are  obliterated,  or  only  very  faintly  reappear  upon  the  lower 
side. 

Expanse  of  wings,  30  mm. 

Tyi)e  in  the  National  Museum  collection,  from  Kilimanjaro. 

Genus  TERACOTONA,  Butler. 

TERACOTONA  CLARA,  new  species. 
(Plate  VII,  fig.  12.) 
IfaZ^.— Antennae  light  in  color.  Tibia?  of  anterior  pair  of  legs  bright 
pink.  Head,  collar,  patagia,  and  thorax  very  dark  brown.  Region  of 
metathorax  clothed  with  long  pinkish  hairs.  Abdomen  pale  brown, 
annulated  and  spotted  on  sides  with  black.  Forewings  uniformly 
brown,  not  so  dark  in  color  as  the  thorax,  thickly  strewn  with  blackish 
scales,  and  with  a  large  black  spot  at  the  end  of  tlie  cell  and  a  faint 
curved  transverse  black  line  beyond  the  cell.  Posterior  wings  white, 
tinged  with  pink  and  yellowish  on  the  costa  and  outer  margin,  and 
with  a  black  spot  at  the  end  of  the  cell.  On  the  under  side,  the  ante- 
rior wings  are  lighter  than  upon  the  ui>per  side,  and  are  broadly 
washed  with  pink  upon  the  costa.  They  are  darkest  in  color  near  the 
apex.  None  of  the  markings  of  the  upper  surface  reappear,  except  the 
spot  at  the  end  of  the  cell,  which  is  very  distinct.  The  posterior  wings 
are  on  the  under  side  as  upon  the  upper. 
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Expanse  of  wings,  36  mm. 

Type  in  the  Kational  Museum,  from  Kilimanjaro. 
This  species  is  fully  one-third  less  in  size  than  T.ohscura  and  T.  sub 
macula^  both  of  whixih  species  were  described  by  Walker. 

Genus  PELACHYTA,  Hubner. 
PELACHYTA  MAURITIA,  StoU. 
Noctua  mauntiay  Stoll,  Pap.  Exot.,  IV,  pi.  345  B. 

Genus  METARCTIA,  Walker. 
METARCTIA  INCONSPICUA.  new  species. 
(Plate  VIII,  fig.  3.) 
Male. — Antennas,  head,  collar,  and  abdomen  light  reddish-brown, 
brightest  upon  the  collar.    The  tegulje  and  the  upper  surface  of  the 
thorax  are  darker  brown,  without  the  reddish  cast.    The  upper  surface 
of  the  anterior  wings  is  of  the  same  color  as  the  upper  side  of  the 
thorax.    The  iwsterior  wings  are  pale,  creamy  gray,  shading  on  the 
inner  margin  into  luteous.    The  under  side  of  both  wings  is  pale  ashen 
gray,  tinged  with  luteous  upon  the  costa. 
Expanse  of  wings,  30  mm. 

Described  from  one  specimen  in  the  collection.  This  insect  is  repre- 
sented in  the  collection  of  Mr.  Herbert  Druce  by  a  male  and  female 
specimen  from  the  Congo. 

Family  LIPARID^,  Boisduval. 

Genus  LEUCOMA,  Stephens. 

LEUCOMA  TAVETENSIS,  new  species. 

Male. — Head  pale  luteous.  Antennae,  legs,  and  body  pale  gray.  The 
wings  on  both  surfaces  are  white,  shading  into  pale  gray  on  the  costa 
upon  the  upper  surface  of  the  primaries.  The  edges  of  the  costae  and 
the  fringes  of  the  wings  upon  the  under  side  are  very  narrowly  pure 
white.  The  wings  are  immaculate,  save  that  at  the  end  of  the  cell  in 
the  primaries  there  are  two  minute  black  spots,  visible  only  upon  the 
upper  surface. 

Expanse  of  wings,  40  mm. 

The  type,  a  male,  is  unique  in  the  National  Museum  collection,  and 
is  labeled  <*Taveta,  May,  1888." 

Family  LASIOCAMPIDiE,  Harris. 
Genus  LICHENOPTERYX,  Felder. 
LICHENOPTERYX  DESPECTA,  Feldcr. 
Lichenopleryx  deapeda,  Felder,  Nov.  Raise;  Lep.,  IV,  pi.  95,  fig.  5. 
One  female  specimen. 
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Genus  STIBOLKPIS,  Butler. 
STIBOLEPIS  ATOMARIA,  new  species. 

Male. — Front  reddish.  Collar,  patagia3,  and  upp^r  side  of  tnorax 
gray.  Legs  and  under  side  of  thorax  and  upper  and  under  side  of 
abdomen  ocherous.  The  wings  are  uniformly  light  gray  upon  the 
upper  side,  and  thickly  sown  with  dark  scales,  producing  a  *'  salt  and 
pepper"  effect.  Upon  the  costa  of  the  primaries  there  is  a  faint  tend- 
ency of  these  black  atoms  to  arrange  themselves  in  bands,  espe(;ially 
near  the  base  of  the  wings.  The  margin  is  very  narrowly  dark  gray 
and  the  broad  fringes  are  pale  ashen.  The  under  side  of  the  wings  is 
uniformly  pale  gray,  shading  into  ocherous  at  the  base.  The  wings 
are  thickly  dusted  over  with  dark  scales  upon  the  outer  half  and  on 
the  costa.  These  scales  are  so  arranged,  just  beyond  the  cell,  as  to 
present  the  appearance  of  four  or  five  faint  and  narrow  bands.  The 
anterior  wings,  near  the  base  and  below  the  cell,  have  few  markings. 

Expanse  of  wings,  55  mm. 

The  type  is  unique  in  the  collection,  and  is  labeled  "  Zanzibar"  by 
the  authorities  of  the  Museum.  But  I  have  a  specimen  in  my  own  col- 
lection which  came  from  near  Taveta,  and  was  collected  by  a  French 
naturalist,  so  that  the  type  was  probably  from  the  interior. 

Family  LIMACODID^E,  Boisduval. 

Genus  COSUMA,  Walker. 

COSUMA  MARGINATA,  new  species. 

(Plate  VII,  fig.  11.) 

Male. — Antennae,  head,  and  body  dark  olivaceous.  Upper  side:  An- 
terior wings  pale  olivaceous  and  the  posterior  wings  still  paler.  Both 
wings  have  a  silky  luster.  There  is  a  well-defined  round,  cream-col- 
ored mark  at  the  end  of  the  cell  of  the  primaries.  The  margins  have  a 
very  narrow  stramineous  border  interrupted  by  the  darker  nervules. 
The  fringes  are  of  the  same  color  as  the  body  of  the  wings.  Under 
side :  Both  wings  are  marked  as  upon  the  upper  surface,  but  are  paler, 
and  the  marginal  maculations  are  larger  and  more  distinct. 

Expanse  of  wings,^^8  mm. 

The  type,  in  the  National  Museum  collection,  is  unique. 

Family  SATURNIID^,  Boisduval. 

Genus  GYNANISA,  Walker. 

GYNANISA  ISIS  (Westwood). 

Saiumia  i»t«,  V^kstwood,  Jard.  Nat.  Libr.,  Eotom.,  VII,  138,  pi.  13. 
One  male  in  good  condition,  and  larger  than  usual  in  specimens  from 
Delagoa  Bay. 
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Genus  COPAXA,  W&lWer, 
COPAXA  FLAVINATA  (Walker). 

Dreataflavinata,  Walker, -Cat.  Lep.  Het.  Brit.  Miis.,  XXXII,  p.  373 
One  male. 

Family  COSSID^. 

Genus   DUOMITUS,  Butler. 

DUOMITUS  KILIMANJARENSIS,  new  species. 

(Plate  VII,  fig.  8.) 

Male. — Antennae,  head,  thorax,  body,  and  legs  brown.  Metathorax 
heavily  clothed  with  pale  cinereous  hairs.  Upper  side:  Anterior  wings 
woo<l-brown,  darkest  on  the  costa  near  the  base.  The  wing  is  profusely 
mottled  with  small  brown  spots,  and  is  crossed  beyond  the  cell  by  a 
broad  band  of  very  dark  brown,  which  does  not  touch  the  costa,  nor 
quite  reach  the  inner  edge.  This  band  is  split  by  a  wedge  of  very  pale 
brown  at  the  end  nearest  the  inner  margin.  The  wing  is  further  orna- 
mented by  an  interrupted,  irregular  submarginal  band  of  brown.  The 
posterior  wing  is  paler  in  color  than  the  anterior  wing.  The  limbal 
area  of  this  wing  is  ornamented  by  spots  growing  darker  and  heavier 
toward  the  outer  margin.  Near  the  outer  angle  these  spots  are  fused 
so  as  to  form  a  V-shaped  mark.  Under  side:  Upon  the  under  side  the 
wings  are  darker  than  upon  the  upper  side,  and  the  same  markings 
reappear,  but  heavier,  and  more  sharply  defined. 

Expanse  of  wings,  58  mm. 

The  type  in  the  National  Museum  collection  is  unique. 

Family  ^EPI ALID^. 

Genus  HEPIALUS,  Fabricius. 

HEPIALUS  KENI^,  new  species. 

(Plate  VII,  fig.  6.) 

Female. — Antennjc,  head,  thorax,  body,  and  legs  brown.  Tlie  meta- 
thorax is  heavily  clothed  with  pale  cinereous  hairs.  Upper  side: 
Anterior  wings  wood-brown.  About  the  middle  of  the  costa  there  are 
three  dark  brown  spots.  Above  the  cell,  about  dne-third  of  the  way 
from  the  base,  is  a  large  pale  spot  slightly  clouded  with  brownish  in  the 
center.  A  smaller  oval  spot  of  like  color  appears  in  the  cell  near  its 
end.  Abpve  the  end  of  the  cell  there  are  two  small,  silvery,  sagittate 
marks  with  their  points  in  opposite  directions,  the  one  above  the  other. 
The  larger  arrow,  which  has  its  barbs  toward  the  outer  border  of  the 
wing,  is  immediately  followed  by  a  short  curved  band  of  brown  spots 
bordered  inwardly  and  outwardly  by  pale  cinereous;  this  short  band 
is  followed  by  a  longer  submarginal  band  of  similar  spots,  extending 
from  near  the  apex  to  before  the  outer  angle;  there  are  also  two  comma- 
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shaped  streaks  below  the  cell  ou  the  inner  margin^  inclosing  between 
them  a  dark  circular  spot  bordered  by  lighter  cinereous.  The  posterior 
wings  are  uniformly  fuliginous  grey,  as  is  also  the  entire  undersurface 
of  both  wings. 

Expanse,  50  mm. 

The  type,  in  the  I^ational  Museum  collection,  is  unique. 

Genus  GORGOPIS,  Hiibner. 

OORGOPIS  ABBOTTII,  new  species. 

(Plate  VII,  fig.  9.) 

Male, — The  body  and  the  wings  upon  both  the  upper  and  the  under 
side  are  very  pale  fawn,  shading  at  the  commissures  of  the  wings  and 
the  costje  into  pale  luteous.  The  vestiture  of  the  body  and  the  wings 
is  lustrous  and  silky. 

Expanse  of  wings,  45  mm. 

The  National  Museum  collection  contains  a  couple  of  specimens. 
The  species  is  represented  in  the  collection  of  Mr.  Herbert  Druce  by  an 
unnamed  example  coming  from  the  region  of  the  Cape. 

Group   NOCTU-ffi. 

Family  HADENIDiE. 

Genus  CONSERVULA,  Grote. 

CONSERVULA  MINOR,  new  species. 

(Plate  VIII,  fig.  1.) 

Male. — Front  white.  The  thorax  and  abdomen  are  pale  brown.  The 
anterior  wings  are  of  the  same  color  as  the  thorax,  lustrous  and  orna- 
mented with  darker  brown  lines  and  spots  which  are  all  margined 
externally  by  paler  lines.  These  lines  are  as  follows:  Near  the  base 
three  short  lines  succeeding  each  other,  and  running  parallel  to  tbe 
outer  margin,  a  broader  band  starting  at  the  inner  third  upon  the 
costa  and  traversing  the  wing  on  a  line  at  right  angles  with  the  lines 
at  the  base,  and  fusing  just  below  the  end  of  the  cell  with  aline  origi- 
nating near  the  costa  at  the  outer  third  and  running  parallel  to  the 
outer  margin  as  far  as  the  inner  margin.  The  Y-shaped  mark  thus 
formed,  incloses  a  large  spot  at  the  end  of  the  cell.  There  is  a  slightly 
curved  submarginal  band.  The  posterior  wings  are  white,  slightly 
tinged  with  pinkish.  The  under  side  of  both  wings  is  pale  grayish,  with 
an  obscure  blotch  of  darker  color  at  the  ends  of  the  cells  on  both  wings. 

Expanse  of  wings,  32  mm. 

Type  in  the  National  Museum  collection,  from  Kilimanjaro. 
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Family  OMMATOPHORID^,  Gu^n^e. 
Genus  PATULA,  Gu6n6e. 
PATULA  MACROPS  (LiniiAUS). 
Phalcena-AiiacuB  macrops,  Linn.£US,  Syst.  Nat.,  Ed.  12,  III,  p.  225  (1768). 
One  example  from  Taveta,  May,  1888. 

Genus  CYLIGRAMMA,  Boisduval. 
CYLIGRAMMA  LATONA,  Cramer. 
Phakena  latona,  Cramer,  Pap.  Kxot.,  I,  20,  pi.  xiii,  fig.  B. 
One  good  specimen. 

Family  HYPOPYRID^,  Gu^n^e. 

Genus  CALLIODES,  Guen6e. 

CALLIODES  PRETIOSISSIMA,  new  species. 

(Plate  VIII,  fig.  2.) 

Male. — Allied  to  C.  pyrula^  Ilopffer,  but  diflfering  in  having  the 
ground  color  of  the  upper  surface  brown  and  under  side  tawny.  Ui^on 
the  upper  side  of  the  secondaries  there  are  more  lines  than  in  Hopfier's 
species,  and  upon  the  under  side  there  is  a  transverse  median  line  angu- 
lated  at  the  end  of  the  cell. 

Expanse  of  wings,  40  mm. 

The  type,  in  the  National  Museum  collection,  is  unique. 

OGOVIA,  new  genus. 

Allied  to  Hypopyraj  and  in  general  outline  somewhat  suggesting 
Sphmgomotpha.  Abdomen  produced  fully  one-third  of  its  length  be- 
yond the  posterior  wings,  and  tufted  at  its  anal  extremity  in  the  male. 
Forewings  narrow,  produced,  very  falcate  at  the  apex,  and  rounded  on 
the  inner  angle.  Posterior  wings  sub  triangular,  the  outer  margin 
evenly  rounded.  Patagia  very  long,  covering  the  commissures  of  both 
the  anterior  and  posterior  wings.  Palpi  compressed  at  base,  porrect, 
the  first  joint  flattened  vertically,  the  second  subconic,  the  third  slen- 
der and  slightly  knobbed  at  the  end.  The  antenna)  are  lojig,  and  ser- 
rate for  two-thirds  of  the  distance  from  the  ba*se.  The  tibia^  are  very 
densely  clothed  with  hair.  The  general  coloration  is  brown,  with  a 
submarginal  transverse  line  sharply  angulate  at  the  apex  and  return- 
ing parallel  to  the  costa. 

Type. — 0.  tavetensis,  Holland. 

OQOVIA  TAVETENSIS,  new  species. 
(Plate  VII,  fig.  13.) 

Male. — The  first  joint  of  the  palpi  is  dark  brown,  the  second  and 

third  are  lighter,  corresponding  with  the  general  color  of  the  body. 

^        The  eyes  are  large,  prominent,  black.    The  fnmt  is  light  brown.    The 

Digitized  by  VjI^^V  IC 


1805.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  255 


hairs  of  the  collar  are  erect,  and  in  front  thickly  compressed  and  ar- 
ranged in  the  form  of  two  upright  dark-brown  fan-shaped  masses.  The 
body  of  the  collar,  the  patagia,  the  thorax,  and  the  abdomen  are  light 
wood-brown,  corresponding  with  the  color  of  the  anterior  wings.  There 
are  two  dasky  stripes  on  the  abdomen,  one  on  either  side.  The  under 
side  of  the  body  and  legs  are  uniformly  light  wood-brown.  The  ante- 
rior wings  are  very  sharply  falcate,  and  broadly  and  evenly  rounded  at 
the  inner  angle.  The  ground  color  of  the  anterior  wings  upon  the 
upper  side  corresponds  with  that  of  the  thorax.  There  is  a  round  dark 
spot  in  the  cell;  and  some  faint  darker  markings  about  the  middle  of  the 
outer  margin  and  at  the  apex.  Beginning  below  the  costa,  about  one> 
third  of  the  distance  from  the  apex,  there  is  a  narrow  yellow  line, 
which  extends  outwardly  to  within  about  two  millimeters  of  the  margin, 
where  it  forms  an  acute  angle  with  a  similar  line  running  from  the  costa 
just  before  the  apex  to  the  inner  margin  before  the  outer  angle.  These 
yellow  lines  are  bordered  faintly  on  both  sides  by  brown.  The  color 
of  the  posterior  wings  is  dark  brown,  lighter  at  the  base,  and  with 
some  faint  yellowish  and  black  strisB  at  the  anal  angle.  The  color  of 
the  under  side  of  the  wings  is  light  brown,  slightly  glossed  with  purple. 
The  forewing  is  clouded  with  fuliginous  near  the  inner  margin;  the 
hind  wing  is  hoary  on  the  inner  margin.  A  band  of  minute  blackish 
spots  traverse  the  limbal  area  of  both  wings,  and  there  are  a  few 
similar  spots  near  the  apex  of  the  primaries. 

Expanse  of  wings,  52  mm. 

The  type,  in  the  National  Museum,  is  unique. 

Family  OPHIUSID^,  Gu^n^e. 
Genus  GRAMMODES,  Gu^n^e. 
QRAMMODES  STOLIDA  (Pabricius). 
Noetua  atolida,  Fabricius,  £nt.  Syst.,  599. 
One  example  of  this  species,  which  is  also  found  in  Europe. 

Genus  TRIGONODES,  Gu6nee. 
TRIGONODES  MAHARA,  Pelder  and  Rogenhofer. 
Trigonodes  maiharaf  Fblder  and  Rogenhofer^  Lep.  Nov.  Reise,  pi.  cxvii,  iig.  13. 
This  species  is  very  near  T.  acutataj  Gu<^n6e. 

Family  DYSGONIID^,  Moore. 
Genus  SPHINGOMORPHA,  Gu^nee. 
SPHINGOMORPHA  MONTEIRONIS,  Butler. 
Sphingamorpha  monteironia,  Butler,  Ann.  and  Mag.  Nat.  Hist.  (4),  XIV,  p.  406. 
Family  EBMIGIID^,  Gu6nee. 
Genus  REMIGIA,  Gu6n6e. 
REMIGIA  CONVENIENS,  Walker. 
Remigia  conreniensj  Walker,  Cat.  Lop.  Het.  Brit.  Mus,  XIV,  p.  1507. 
This  species  is  represented  by  one  male  and  one  female  specimen. 

Digitized  by  VjUUV  iC 


256  £AST  AFRICAN  LEPIDOPTEBA- HOLLAND.  vol.  xvhl 

Family  HYPENID^j  Gu^n^e. 

Genus  HYPENA,  Schrank. 

HYPENA,  sp.  (?) 

A  specimen  too  much  worn  to  be  identified. 

Group  GEOMETRY. 

Family  ENNOMID^,  Gu^ii^e. 

Genus  TETRACIS,  Gu^n^e. 

.TETRACIS.  8p.(?) 

The  specimea  is  too  poor  to  be  determined. 

Family  MAOARIIDiE. 

Genus  GONODELA,  Boisduval. 

GONODELA  KILIMANJARENSIS,  new  species. 

(Plate  VIII,  fig.  4.) 

Frout,  the  entire  body,  and  both  wings  upon  the  upper  surface  as  far 
as  the  transverse  exterior  line  pale  lilacioe  gray.  Upper  side:  The 
outer  third  of  both  wings  between  the  transverse  exterior  line  and  the 
margin  broadly  and  uniformly  dark  purplish  grey,  save  a  few  faint 
cloudings  of  lighter  color.  Both  wings  have  a  black  point  at  the  end 
of  the  cell.  Upon  the  primaries  there  is  a  basal,  a  transverse  median, 
and  a  transverse  exterior  line,  all  parallel,  and  all  angulated  below  the 
costa.  The  transverse  outer  line  is  continued  upon  the  secondaries  as 
the  transverse  median  line  of  the  secondaries  and  becomes  diffuse,  and  is 
interrupted  by  the  black  dot  at  the  end  of  the  cell.  The  transverse  outer 
line  of  the  secondaries  is  narrow,  dark,  and  distinct.  The  margins  are 
dark  brown,  darkest  on  the  intraneural  interspaces;  the  fringes  are 
uniformly  grayish.  Under  side:  The  ground  color  is  whitish,  tinged 
with  ochreous  on  the  costal  of  both  wings,  and  profusely  mottled  with 
small  brown  points  and  blotches.  Tlie  exterior  margin  is  broadly 
rufous,  save  where  the  faint  cloudings  of  the  upper  surface  are  repro- 
duced as  broad  and  distinctly  defined  patches  of  the  prevalent  whitish 
ground  color  of  the  under  side.  The  lines  and  points  of  the  upper  side 
are  otherwise  very  indistinctly  and  feebly  reproduced  upon  the  lower 
side. 

Expanse  of  wings,  35  mm. 

The  type,  in  the  National  Museum  collection,  is  unique. 

GONODELA  RHABDOPHORA,  new  species. 

(Platie  VIII,  fiff.  5.) 
The  ground  color  is  whitish,  with  profuse  minute  maculations.    At 
the  base  of  the  primaries  there  is  an  oblique  brown  line,  which  is  fol- 
lowed about  the  middle  by  a  line  which  is  curved  or  hooked  like  a 
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crozier  just  below  the  costa.  On  the  cost.'i  before  the  apex  is  a  sub- 
triaDgalar  brown  spot.  Beginning  just  below  the  apex  on  the  outer 
margin  and  extending  obliquely  across  the  wing  to  the  middle  of  the 
inner  margin  is  a  broad  dark  line,  beyond  which  the  entire  outer  \)ot- 
lion  of  the  wing  is  clouded  with  dark  brown.  A  still  darker  curved 
line  traverses  this  dark  triangular  area,' and  terminates  just  before 
the  outer  angle.  The  posterior  wing  is  ornamented  by  a  broad  median 
band,  and  a  very  broad  submarginal  band,  straight  internally  and 
indented  externally.  The  margin  is  clouded  with  brown.  Under  side: 
The  markings  of  the  upper  side  are  reproduced  upon  the  under  side, 
but  the  bands  are  all  warm  ferruginous,  and  are  more  clearly  and 
sharply  defined. 

Expanse  of  wings,  32  mm. 

The  type,  in  the  [National  Museum  collection,  is  unic^ue. 

.    GONODELA,  8p.(?) 

The  specimen  represents  a  form  very  near,  if  not  identical  with,  a 
species  to  which  Mr.  Warren  has  affixed  the  name  maculosa  in  the  col- 
lections of  the  British  Museum,  and  as  Mr.  Warren  has  prepared  a 
manuscript  description  which  may  shortly  be  published,  I  refrain  from 
characterizing  this  form. 

Genus  TEPHRINA,  Gu6n6e. 

TEPHRINA  OBSERVATA,  Walker. 

Tephrina  obBerrata,  Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XXIII,  p.  963. 

Genus  EUBOLIA,  Boisduval. 
EUBOLIA,  sp.  (?) 

The  hind  wings  are  almost  entirely  wanting  from  the  specimen,  and 
I  cannot  therefore  attempt  to  describe  it.  The  species  is  not  repre- 
sented in  the  British  Museum. 

Genus  SIONA,  Duponchel. 
SIONA,  sp.  (?) 

I  refer  two  specimens,  with  some  doubt,  to  Duponcbel's  genus  Siona. 
They  are  not  found  in  the  British  Museum,  but  are  in  too  poor  a  con 
dition  to  warrant  description. 

Family  FIDONID^,  Gu^nee. 
Genus  STERRHA,  Hubner. 
STERRHA  SACRARIA  (Linn«us). 
Phalwna-Geometra  saa^ariaf  Linnaeus,  Syst.  Nat.,  1, 2,  p.  863  (1766). 

Several  examples. 

Gen.(?)  8p.(?) 

A  geometer  too  poor  to  determine  anything  about  it. 
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Group  PYRALES. 

Genus  STEMORRHAGES,  Lederer. 
STEMORRHAQBS  THALASSINALIS  (Boisduval). 

Botis  thalassinalis,  Boi8DUVAfc,  Faune  Eut.  Madgr.,  p.  117,  pi.  xvi,  fig.  6. 

Boisduval  makes  this  insect  the  same  as  sericea^  Drury,  and  applies 
the  name  upon  the  ground  that  there  is  already  a  Botis  sericealis.  But 
the  anal  tuft  in  sericeaj  Drury,  is  black,  whereas  in  the  present  form 
it  is  grassy-green  as  the  rest  of  the  body,  I  therefore  retain  the  name 
of  Boisduval,  in  spite  of  the  fact  that  Walker  has  sunk  it  as  a  synonym 
of  sericea,  Drury,  This  it  most  certainly  is  not,  though  the  author 
of  the  name  regarded  it  as  identical  with  sericea^  Drury.  Sericea^ 
Drury,  and  thalassinaliSj  Boisduval,  must  both  stand. 

One  example. 

Genus  HYMENIA,  Hubner. 
HYMBNIA  PASCIALIS  (Cramer). 

Phalama  fasisiali8f  Cramer,  Pap.  Exot.,  IV,  pLcccxcviii,  fig.o. 
One  example. 

Group  PHYCITES. 

Genus  CANTHELEA,  Walker. 
CANTHELBA  SATURATELLA,  Mabme. 

One  example.    So  determined  by  Mons.  E.  Ragonot,  of  Paris. 

Besides  these  species,  there  are  two  specimens  of  small  Tineid  moths 
in  bad  condition,  which  I  am  altogether  unable  to  name,  and  which  no 
one  to  whom  I  have  shown  them  can  assist  me  in  naming. 
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By  W.  J.  Holland,  Ph.  D. 

AccoBDiNa  to  information  given  me  by  the  authorities  of  the  National 
Museum,  the  collections  before  me  consist  of  two  lots,  the  first  contained 
in  two  boxes,  and  representing  specimens  captured  in  the  region  of  the 
Tana  River,  upon  the  journey  from  the  coast  to  Hameye;  and  the  sec- 
ond, contained  in  one  box,  representing  collections  made  solely  by  Mr. 
Chanler,  but  taken  upon  practically  the  same  territory.  The  specimens 
are  not  always  in  good  condition,  and  in  many  cases  represent,  as  the 
following  list  will  show,  species  which  are  common  in  collections. 

Suborder  RHOPALOCERA. 

Genus  DANAIS,  Latreille. 
DANAIS  CHRYSIPPUS,  Linnnus. 

One  typical  male,  labeled  "  Tana  River." 

DANAIS  CHRYSIPPUS,  Linnasus,  var.  KLUQII,  Butler. 

Thirty-two  examples,  one  male  with  the  secondaries  white,  as  in  the 
variety  Aleippus. 

DANAIS  PETIVERANA,  Doubleday. 

One  example,  from  the  Tana  Eiver. 

Subfamily  SA.TYRIN-JE. 

Genus  MELANITIS,  Fabricius. 

MELANITIS  LEDA,  Linnaeus,  var.  SOLANDRA,  Fabricius. 

One  specimen. 

Proceedings  of  the  United  States  National  Museum,  Vol.  XVIII— No.  1063. 
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Genus  YPHTHIMA,  Hubner. 
YPHTHIMA  CHANLERI,  new  species. 

Upper  side  brown,  paler  toward  tlie  outer  margin  and  the  apex.  The 
ocellar  tract  is  not  separated  in  any  way  from  tlie  adjacent  portion  of 
the  wings,  the  brown  color  shading  by  imperceptible  degrees  from  the 
base,  where  it  is  almost  black,  to  the  outer  margin,  where  the  wings  are 
pale  wood-brown.  There  is  a  narrow  dark  submarginal  line,  which  does 
not  quite  reach  the  inner  margin  on  either  wing.  On  the  primaries  there 
is  a  large,  sharply  defined  subapical  ocellus,  bipupilled,  with  the  iris 
orange-red,  surrounded  with  a  narrow  dark -brown  shade.  Upon  the 
secondaries  there  are  two  unipupillate  ocelli  of  moderate  size,  one  upon 
each  of  the  median  interspaces.  Upon  the  under  side  the  primaries  are 
as  upon  the  upper  side,  but  slightly  paler.  The  secondaries  have  in 
addition  to  the  two  ocelli  of  the  upper  side  another  of  equal  size  upon 
the  first  costal  interspace,  aud  a  very  small  one  adjacent  to  the  inner- 
most of  the  two  on  the  median  interspaces.  The  ocellus  of  the  primaries 
on  the  under  side  is  bipupillate,  as  upon  the  upper  side;  the  ocelli  of  the 
secondaries  are  unipupillate.  A  narrow,  slightly  irregular  dark-brown 
band  runs  from  the  ocellus  at  the  costa  across  the  wing  to  the  inner 
margin.  The  sex  mark  is  not  apparent  upon  the  upper  surface  of  the 
primaries. 

Expanse  of  wings,  40  mm. 

The  type  in  the  National  Museum  collection,  from  the  Tana  Kiver,  is 
unique. 

Having  carefully  examined  the  descriptions  of  all  the  species  enu- 
merated in  the  recent  monograph  of  this  genus  by  Messrs.  EIwCvS  and 
Edwards,  I  can  find  no  account  of  any  species  from  the  African  region 
which  applies  to  the  specimen  before  me.  Y.  vinsoni  comes  nearest  to 
meeting  the  requirements,  but  the  under  side  of  the  secondaries  is  totally 
diflFerent. 

Subfamily  J^CRJRINJS:. 

Genus  ACR-^A,  Fabricius. 

ACRiGA  MINIMA,  HoUand. 

Eleven  examples  from  the  region  of  the  Tana. 

ACR/BA  BUXTONI,  Butler. 

Thirty-three  specimens,  male  and  female. 

ACRiGA  SGANZINI,  Boisduval. 

Three  si^ecimens.  They  are  referable  to  the  varietal  form  named 
A.  usugarce  by  Mons.  Vuillot. 

ACRAA  JOHNSTONI,  Godman. 

One  female. 
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ACRAA  LYCIA,  Fabricius. 

One  example. 

ACRAA  CABIRA,  Hopfifer. 

A  single  specimen  of  the  male. 

ACRAA  ES£BRIA,  Hewitson. 

A  solitary  female. 

ACRAA  8p.(?) 

A  badly  damaged  female,  which  agrees  with  specimens  labeled  "  A 
buxtoni,  Butler,"  which  I  have  received  from  Mr.  Trimen,  but  which  I 
think  can  scarcely  be  the  females  of  that  species.  If  they  are,  then  the 
female  is  dimorphic  in  a  surprising  manner.  The  long  suite  of  A,  hux- 
toni  in  this  collection  shows  that  the  females  on  the  Tana  Biver  do  not 
have  the  primaries  as  dark  as  in  these  specimens  from  Mr.  Trimen, 
nor  the  subapical  transverse  band  nearly  white,  as  in  them.  It  is  haz- 
ardous to  question  the  determinations  of  so  experienced  a  student  as 
Mr.  Trimen,  but  I  think  there  is  an  error  here. 

Family  NYMPHALINiE. 

Genus  JUNONIA,  HUbrier. 
JUNONIA  CLELIA,  Cramer. 

Two  males  and  one  female. 

JUNONIA  CENONE,  Linnaeus. 
Four  males  and  three  females. 

-    Genus  PRECIS,  HUbner. 
PRECIS  LIMNORIA,  Klug. 

Six  examples. 

PRECIS  NATALICA,  Feldcr. 

One  fragmentary  specimen. 

PRECIS  CLOANTHA,  Cramer. 

One  specimen. 

PRECIS  CUAMA,  Hewitson. 

Two  specimens. 

Genus  EURYTELA,  Boisduval. 
EURYTELA  OPHIONE,  Cramer. 

One  poor  specimen. 
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Genus  HYPANIS,  Boisduval. 
HYPANIS  ILITHYIA.  Dniry. 

Five  examples  of  the  typical  form  and  one  of  the  variety  Cornj 
Feisth. 

Genus  HYPOLIMNAS,  Hubner. 

HYPOLIMNAS  MISIPPUS,  Linnaeus. 

Two  males  and  one  female  of  the  typical  form,  and  two  females  of 
the  dimorphic  form  Inaria^  Cramer. 

HYPOLIMNAS  ANTHEDON,  Doubleday. 

One  example  of  this  species,  which  is  identical  with  Wahlbergi^  Wal- 
leugren. 

Genus  EUPH^CDRA,  HUbner. 
EUPH-ffiDRA  NEOPHRON,  Hopffcr. 

Two  specimens. 

Genus  CHARAXES,  Ochsenheimer. 
CHAR  AXES  CASTOR,  Cramer. 

One  badly  injured  male. 

CHARAXES  CANDIOPE,  Oodart. 
Two  fairly  well-preserved  males. 

CHARAXES  NEANTHES,  Hewitson. 

Two  specimens. 

CHARAXES  CHANLERI,  new  speciea. 

This  species  comes  nearer  to  0.  Mrkii^  Butler,  than  any  other,  but 
may  be  distinguished  from  that  species  by  the  fact  that  the  secondaries 
have  no  red  inclosed  spots  or  curved  dashes  in  the  first  four  divisions 
of  the  marginal  markings,  as  described  by  Dr.  Butler;  the  submar- 
ginal  series  of  lunulate  spots  are  not  white  edged,  as  in  Kirkii^  and 
there  is  no  discal  lunulate  green  line  as  in  Dr.  Butler's  species.  The 
primaries,  moreover,  are  not  shot  with  steel  blue  at  theljase. 

Expanse  of  wings,  05  mm. 

Four  damaged  males  of  this  species  in  the  National  Museum  collec- 
tion. The  species  is  allied  to  C.  guderiana,  Dewitz,  resembling  the 
latter  in  the  form  of  the  wings. 

Genus    PALLA,  HUbner. 
PALLA  VARANES,  Cramer. 
There  is  one  specimen  of  this  species  in  the  collection. 
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Family  LYC-^NID.F.. 

Genus  LUCIA,  Swainson. 

LUCIA  BIBULUS,  Fabricius. 


One  specimeu. 


Genus  LYC-<4ENA,  Fabricius. 

LYCiSNA  PALEMON,  Cramer. 

Tlie  collection  contains  a  .single  8])ecimen  of  this  Hpecies. 

LYCANA  BATICA,  Linnaeus. 
One  example. 

LYCANA  QAIKA,  Trimen. 

A  single  specimen. 

SubfUmily  I>IKRIN.aE. 
Genus  TERIAS,  Swainson. 
TERIAS  ZOE,  Hopffer. 
Four  males  and  tbree  females. 

TERIAS  FLORICOLA,  Boisduval. 

Six  specimens. 

Genus  PIERIS,  Schrank. 

PIERIS  GIDICA,  Godart. 

One  pale  specimen  of  the  male,  to  which  the  label  P.  ahyssitiica^ 
Lucas,  had  been  attached  before  it  (^arae  into  my  hands.  The  specimen 
does  not  belong  to  the  form  described  by  Lucas. 

PIERIS  LILIANA,  H.  Grose  Smith. 

A  number  of  examples,  male  and  female. 

Genus  ERONIA,  HUbner. 
ERONIA  DILATATA,  Butler. 

One  male. 

Genus  CATOPSILI  A,  Hubner. 

CATOPSILIA  FLORELLA,  Fabricius. 

A  single  specimen. 

Genus  COLIAS,  Fabricius. 
COLIAS  ELECTRA,  Linnaeus. 

Several  examples,  including  a  couple  of  the  dimorphic  females. 
Genus  HERP^CNIA,  Butler. 
HERPANIA  ERIPHIA,  Godart. 

One  example. 

Genus  TERACOLUS,  Swainson. 
TERACOLUS  ERIS.  Klug. 

A  solitary  spf^cimen. 
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TERACOLUS  EVARNE,  Klug. 

Seven  males  and  two  females. 

TERACOLUS  QAVISA,  Wallengren,  var.  (?) 

A  single  example  of  the  form  described  in  the  preceding  paper  npon 
the  collections  of  Dr.  W.  L.  Abbott.  This  may  be  a  new  species,  but 
in  the  face  of  the  very  great  difficulties  which  surround  the  determi- 
nation of  the  species  of  this  genus,  I  do  not  dare  to  characterize  the 
form  as  a  distinct  species,  and  thus  perhaps  add  another  to  the  puzzles 
of  future  laborers  in  the  field. 

TERACOLUS  HET^RA,  Qerstscker. 

A  sadly  battered  specimen  of  the  male  of  this  species. 

Subfamily  :E'A.:P1Ta10N1N.X:. 
Genus  PAPILIO,  Linnaeus. 
PAPILIO   LEONIDAS,  Pabricius. 

A  tattered  male. 

PAPILIO   CORINNEUS,  Bertholini. 

A  single  specimen. 

PAPILIO   CENEA,  StoU. 

A  male,  not  to  be  distinguished  from  specimens  coming  flpom  Natal 
and  the  region  of  the  Cape. 

Suborder  HETEROCERA. 

Family  SPHINGID^E. 

Genus  CEPHONODES,  Hiibner. 

CEPHONODES  HYLAS,  Linnaeus. 

One  bad  specimen. 

Genus  LOPHOSTETHUS,  Butler. 
LOPHOSTETHUS  DUMOLINII,  LatrcUle. 

A  torn  example  of  the  male. 

Family  SATURNIID^. 
Genus  CERANCHIA,  Butler. 
CERANCHIA    MOLLIS,  Butler. 

Oue  example. 

Besides  the  species  euuiuerated,  there  are  two  examples  of  some 
zygjenid  moth,  which  are  too  poor  to  venture  to  name  or  determine. 
They  were  evidently  taken  just  at  the  time  when  emerging  from  the 
chrysalis,  and  are  not  sufficiently  developed  to  make  them  proper  sub- 
jects for  study. 

Digitized  by  LjOOQli: 


LIST  OF  THE  LEPIDOPTERA  FROM  ALDABRA,  SEYCHEL- 
LES, AND  OTHER  EAST  AFRICAN  ISLAN^DS,  COLLECTED 
BY  DR.   W.   L.  ABBOTT. 


By  W.  J.  Holland,  Ph.  D. 

The  small  collection  of  lepidoptera  made  by  Dr.  Abbott  in  tlie  islands 
lying:  west  and  north  of  Madagascar  in  the  Indian  Ocean  contains  but 
little  that  is  apparently  new  to  science,  but  possesses  interest  as  illus- 
trating the  geographical  distribution  of  genera  and  species.  Thus  far 
almost  nothing  has  been  written  ui)on  the  lepidopterous  fauna  of  the 
Seychelles,  and,  in  fact,  with  the  exception  of  the  flora,  the  natural 
treasures  of  these  islands  have  been  apparently  almost  overlooked  by 
students.  While  a  constant  trade  relationship  with  them  has  been 
maintained  fcr  more  than  a  century  by  Europeans,  they  have  been 
but  infrequently  visited  by  naturalists,  aud  those  who  have  made  col. 
lections  the^e,  have  apparently  done  but  very  little  more  than  to  collect 
the  commoner  and  most  conspicuous  species.  I  can  discover  only  half 
a  dozen  references  to  the  insects  of  the  Seychelles  in  the  whole  compass 
of  entomological  literature.  In  Kirby's  "  Catalogue  of  Diurnal  Lepidop- 
tera" ouly  one  species  is  credited  to  these  islands,  and  that  with  doubt. 
The  following  list  will  serve  to  show  that  the  fauna  possesses  affini- 
ties at  once  with  that  of  Africa  and  of  Asia,  and  that  many  of  the 
8i)ecie8  are  almost  cosmopolitan  in  their  range.  HypoUmna4i  misippus 
and  llattia  octo  are  common  both  to  the  Old  World  and  the  New.  Some 
of  the  species  range  into  Europe.  Tliis  character  of  the  fauna  suggests 
its  adventitious  nature,  and  I  suspect  that  it  will  be  found  to  possess 
iu  this  respect  a  strong  likeness  to  other  insular  faunas.  It  is  made 
up  of  certain  genera  i)ossessing  great  capabilities  for  migration,  aud 
apparently  a  strong  power  to  resist  change  under  varying  conditions. 

Suborder  RHOPALOCERA. 
S\il>£kTnily  JDJ^NJ^INJE:,  Sates. 

Genus  DANAIS,  Latreiile. 

DANAIS  CHRYSIPPUS  (Linnseus). 

Papilio  chrysippus,  Linx.eus,  Mus.  Ulr.,  p.  263.— Clerck,  Icones,  pi.  57,  fig.  2. 

The  collection  contains  eight  specimens  of  the  typical  form  from 
Aldabra. 
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Genus  EUPLCEA,  Fabricius. 
EUPLC£A  MITRA,  Moore. 
(Plate  VIII,  fig.  6.) 
Euplwa  miiray  Moork«  Cat.  Lep.  E.  I.  C,  I,  p.  127. 

There  are  two  specimeus  from  Mab6,  both  females,  which  agree  in 
the  main  very  well  with  Moore's  descriptioi).  The  habitat  of  the  8i>ecies 
is  not  given  by^Ioore,  but  Kirbyin  his  Synonymic  Catalogue  refers  the 
insect  with  doubt  to  the  Seychelles.  If  my  identification  is  correct,  as 
I  believe  it  to  be,  all  doubt  as  to  the  locality  disappears. 

Subfainily  SA^'i^YRIN^aC,  Bftten. 

Genus  MELANITIS,   Fabricius. 

MELANITIS  LEDA,  Linn«eu8,  van  PULVESCENS,  Guenee. 

Papilio  leda,  I^innaius,  Syst.  Nat.,  I,  2,  p.  773,  No.  151. — Clerck,  Icones,  pi.  59, 

fig.  1. 
Melanitis  fulvesccnBf  GviisiiK,  Maill.  Reun.,  II,  Lep.,  p.  15. — Ghani»idikk,  Mada- 
gascar, XVIII,  p.  12,  pi.  II,  figs.  5-7. 

All  the  examples  are  from  the  Seychelles — four  from  Mah^  and  one 
from  Platte  Island. 

Family  NYMPHALIN^,  Bates. 

Genus  ATEL.LA,  Doubleday. 

ATELLA  PHALANTA  (Dniry). 

Fapilio  jfhalanta,  Drury,  HI.  Ex.  Ent.,  I,  pi.  xxi,  figs.  1,  2. 

I  cannot  separate  the  specimens  before  me  from  examples  from  India, 
Ceylon,  Burmah,  and  the  Malay  Peninsula,  from  which  localities  there 
are  long  suites  in  my  collection.  They  all  agree  in  lacking  the  middle 
row  of  spots  on  the  median  interspaces,  which  is  found- in  most  speci- 
mens from  the  Indian  region.  Indian  specimens  have  a  row  of  spots 
ntercalated  between  the  row  of  spots  near  the  origin  of  the  median 
nervules  and  the  inner  submarginal  row.  But  some  Indian  specimens 
lack  this  row  of  intercalated  spots,  and  thus  agree  exactly  with  the 
specimens  collected  by  Dr.  Abbott.  The  collection  contains  three 
specimens  from  Aldabra,  one  from  Gloriosa,  and  one  from  Mah^. 

ATELLA  SEYCHELLARUM,  new  species. 
(Plate  VIII,  fig.  11.) 

Male. — Allied  to  A.  alcippe^  Cramer,  and  A.  madagascariemiSj  H.  G. 
Smith. 

The  primaries  are  more  pointed  and  relatively  narrower  and  the 
secondaries  more  sharply  produced  at  the  extremity  of  the  third 
median  nervule,  than  in  the  allied  species.  The  distance  from  the  anal 
angle  to  the  end  of  the  third  median  nervule  is  relatively  less  than  in 
the  other  species.    The  ground  color  of  the  upper  side  of  both  wings  is 
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a  (lark,  rich  brown,  as  in  A.  madagascariensiSy  and  the  basal  area  of  the 
xmmaries  is  somewhat  narrowly,  and  of  the  secondaries  very  broadly, 
glossed  with  greenish  fuscous.  The  characteristic  markings  of  the 
wiDgs  are  broader  and  darker  than  in  any  other  species  of  the  genus. 
The  black  marginal  borders  of  the  primaries  and  secondaries  are  not 
interrupted  as  in  A.  pkalanta  by  the  extension  of  the  pale  lunulate 
markings  outwardly,  these  lunulate  markings  being  represented  by 
narrow  linear  marks.  On  the  secondaries  the  basal  half  is  separated 
from  the  outer  half  by  an  irregularly  curved  black  fascia,  which  with 
the  submarginal  fascia  of  heavy  black  intraneural  markings  forms  a 
girdle  about  the  four  limbal  black  spots,  of  which  two  are  located  one  on 
either  side  of  the  second  median  nervule,  and  the  other  two  are  located 
oue  on  either  side  of  the  second  subcostal  nervule.  On  the  under  side 
the  ground  color  is  pale  ochraceous,  not  washed  with  purplish  as  in  A. 
phalanta.  The  spots  and  markings  of  the  upx)er  surface  reappear  upon 
the  lower  side,  but  far  less  distinctly  than  in  A.  i)halanta^  and  the  black 
lines  on  the  mesial  area  of  the  secondaries  are  reproduced  as  pale 
silvery-blue  lines,  the  four  black  mesial  spots  appearing  as  reddish 
ocelli  pupiled  with  black. 

Expanse  of  wings,  48  mm. 

The  species  is  very  distinct,  and  placed  in  my  collection,  which 
includes  long  suites  of  the  hitherto  described  species  with  the  excep- 
tion oi  A.  egestina^  Quoy,  reveals  itself  as  totally  separate  from  any  of 
them.  The  description  of  A.  cgestina  given  by  Godart  does  not  tally 
with  this  insect. 

Type  in  the  National  Museum  collection. 

Genus  JUNONIA,  HUbner. 
JUNONIA  CLELIA,  Cramer. 
Papilio  clelia,  Crambr,  Pap.  Exot.,  I,  pi.  21,  figs.  E,  F. 
One  male  specimen  from  Aldabra. 

Genus  HYPOLIMNAS,  Hubner. 
HYPOLIMNAS  MISIPPUS  (Linnaeus). 
PapiHo  mi9ippu8j  LiNN^us,  Mus.  Ulr.,  p.  264. 

Four  males  and  one  female  from  Aldabra,  and  one  male  from  Gloriosa. 

Family  LYOJ^NID.^,  Stephens. 

Genus  LYC^^NA,  Fabricius. 

LYCiENA  ASOPUS,  Hopffcr. 

Lycwna  asopuSf  Hopffer,  Monatsb.  K.  Preiiss.  Akad.  Wiss.,  1855,  p.  642,  No.  22; 

Peters's  Reise  Mossamb.,  Ins.,  p.  410,  pi.  xxvi,  figs.  13-15. 
Lycfena  kama,  $  Trimen,  Trans.  Ent.  Soc.  Lond.,  Ser.  Ill,  1,  p.  403. 
Lyca'va  a%opu9,  Trimex,  S.  Afr.  Butt.,  II,  p.  16. 

Five  examples  from  Aldabra  in  rather  poor  condition  and  notably 
smaller  than  si)ecimens  from  the  Cape  and  from  the  tropical  west  coa^ 
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LYCANA  QAIKA,  TrimenJ 

The  collection  contains  five  examples  from  Alphonse  Island,  six  from 
Mah^'j  and  one  from  Providence  Island. 

LYC/ENA  TELICANUS,  Lang.« 

Two  examples  from  Mah^*,  two  from  Alphonse  Island,  and  six  from 
Aldabra. 

LYC-ffiNA,  sp.  (?) 

The  collection  contains  one  rubbed  specimen  and  the  half  of  another 
from  Aldabra,  which  I  can  not  well  determine  with  such  material. 
The  insects  are  apparently  allied  on  the  markings  of  the  under  side  to 
L.  telicanusy  Lang,  but  differ,  and  are  very  much  smaller  than  that 
species.  They  may  represent  a  new  species,  but  with  such  specimens 
it  would  be  rash  to  venture  more  than  a  mere  conjecture. 

Genus  HYPOLYC^CNA,  Felder. 
HYPOLYC^NA  PHILIPPUS,  Fabricius.* 
One  male  and  three  females  from  Aldabra. 

Siibfttrnily  FIKRIN-.^,  Swainson. 

Genus  TERIAS,  Swainson. 

TERIAS    ZOE,  Hopffer.* 

Three  specimens  of  the  typical  form  from  Aldabra. 

TERIAS  DESJARDINSII.  Boisduval.^ 

Six  specimens  from  Aldabra. 

Genus  CALLOSUNE,  Doubleday. 

CALLOSUNE  EVANTHIDES,  new  species. 
(PlateVIII,  lig.  9.) 

Male. — Allied  to  0.  evanthe,  Boisduval.  The  wings  on  the  upper  side 
are  white,  powdered  at  the  base  with  grayish  scales.  The  i^rimaries  are 
broadly  tipped  with  orange-red.  This  orange  red  space  is  narrowly 
bordered  with  black  on  the  anterior  margin,  and  more  widely  bordered 
with  black  on  the  outer  margin.  The  black  border  of  the  outer  margin 
is  produced  inwardly  for  a  short  distance  on  each  of  the  nervules,  and 
is  inflected  inwardly  just  above  the  extremity  of  vein  2,  being  at  this 
point  somewhat  widely  separated  from  the  outer  margin  by  a  white 
line.    A  transverse  oblique  band  of  black,  poorly  detined,  runs  from 


'  For  synonymy,  see  Triraeu,  S.  Afr.  Butt.,  II,  p.  50. 
^  For  synonymy,  see  Trimen,  S.  Afr.  BiiH.,  II,  p.  69. 
=' For  synonymy,  see  Trimen,  S.  Afr.  Butt.,  II,  p.  118. 

*  For  synouymy,  see  Trimen,  S.  Afr.  Butt.,  Ill,  p.  16. 

*  For  synonymy,  see  Trimen,  S.  Afr.  Butt.,  Ill,  p.  24. 
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the  extremity  of  vein  2  toward  the  end  of  the  cell,  and  serves  to 
delimit  the  orange-red  apical  patch  from  the  white  inner  area  of  the 
wing  along  the  lower  half  of  its  inner  margin.  There  is  a  short,  pale 
orange,  transverse  bar  at  the  end  of  the  cell.  The  secondaries  have  the 
ends  of  the  nervules  lightly  tipped  with  black.  On  the  under  side  the 
primaries  are  white,  with  the  orange  red  of  the  apical  patch  faintly 
showing  through  from  the  upper  side.  There  is  a  minute  black  spot 
at  the  end  of  the  cell.  The  costa  aud  the  apical  area  are  laved  Avith 
l)ale  yellow,  and  profusely  irrorated  with  pale-brown  spots  and  strigje. 
The  secondaries  on  the  under  side  are  pale  yellow,  profusely  covered 
throughout  with  pale  brown  spots  and  strigte  like  those  on  the  prima- 
ries. The  body  is  blackish  above  and  pale  yellow  below.  The  antennae 
are  black. 

Fetnale. — Like  the  male,  but  the  black  subapical  transverse  line 
delimiting  the  orange-red  apical  patch  on  its  inner  side  is  in  this  sex 
continued  across  the  wing  to  the  costa,  instead  of  terminating,  as  in 
the  male,  before  reaching  the  end  of  the  cell,  and  there  is  a  black  spot 
at  the  end  of  the  cell  on  both  the  primaries  and  the  secondaries. 

Expanse  of  wings,  28-38  mm. 

Tliere  are  seven  males  and  one  female  in  the  National  Museum  col- 
lection, all  from  Aldabra.    Two  of  the  males  are  very  greatly  dwarfed. 

Genus  TERACOLUS,  Swainson. 

TERACOLUS  ALDABRENSIS,  new  species. 

(Plate  VIII,  figs.  7,  8.) 

Male. — The  body  is  grayish  above  and  white  below.  The  wings  are 
white  on  both  sides.  The  primaries  are  narrowly  edged  with  gray  on 
the  costa,  and  are  also  marked  on  the  costa  just  before  the  apex  with 
a  small  black  spot.  The  secondaries  on  the  under  side  have  the  costa 
laved  with  yellow  near  the  ba«e. 

Female. — The  female  has  the  wings  broader  and  not  so  acute  at  the 
apex  as  the  male.  The  apical  area  on  the  upper  side  is  broadly  black, 
inclosing  six  white  hastate  spots,  of  which  the  second  from  the  costal 
margin  is  the  Largest  and  those  below  it  regularly  diminish  in  size. 
The  sixth  in  the  descending  series  located  between  the  extremities 
of  veins  2  and  3  is  separated  from  the  inner  white  portions  of  the  w^ing 
by  an  obsolescent  grayish  shade,  which  in  some  specimens  is  wholly 
wanting,  thus  reducing  the  number  of  white  hastate  spots  to  five. 
On  the  under  side  the  secondaries  are  pale  yellow  tliroughout,  and 
the  primaries  have  the  costal  margin  and  the  apical  area  of  the  same 
color.  There  is  a  subai)ical  transverse  series  of  three  obscure  grayish 
spots  upon  the  ])rimaries. 

Expanse  of  wings,  male  and  female,  35  mm. 

There  are  h\e  males  and  four  females  in  the  National  Museum  collec- 
tion, all  labeled  as  from  Aldabra.  One  of  the  males  is  aberrant,  dis- 
l^laying  a  conspicuous  black  spot  at  the  end  of  the  cell  of  one  of  the 
secondaries  on  the  lower  side. 


Digitized  by 


Googk 


270    LEPIDOPTERA  FROM  EAST  AFRICAN  ISLANDS—HOLLAND,    vol-xvui. 

Family  HESPERIIDiE. 
Genus  GEGENES,  Hubner. 
GEGENES  QEMELLA  (Mabille). 
PamphUa  yemella,  Mabille,  C.  R.  Soc.  £nt.  Belg.,  XXVIII,  p.  clxxzviji. 
The  collection  contains  eight  specimens:  one  from  Alphonse  Island, 
four  from  Platte  Island,  and  three  from  Mahe. 

GEGENES  POUTIERI  (Boisduval). 
Heaperia  pouiieri,  Boisduval,  Faune  Ent.  Madgr.,  p.  65. 
The  collection  contains  one  most  wretched  specimen,  from  Mah^. 
There  is  just  enough  of  the  creature  upon  the  pin  to  make  the  identi- 
Hcation  certain. 

Suborder  HETEROCERA. 
Family  LITHOSIID.^. 
Genus  UTETHEISA,  Hubner. 
UTETHEISA  PULCHELLA  (Linnaeus). 
Tinea  j)Hlchenaf  Linn.kus,  Syst.  Nat.,  I,  p.  534,  No.  238  (1758). 
There  are  fourteen  specimens  in  the  collection,  distributed  as  follows: 
Mah^,  2;  Gloriosa,  1;  Poivre  Island  (Amirante  Group),  Sj  Aldabra,  4; 
Platte  Island,  4. 

Family  SPHINGID^. 

Genus  CEPHENODES,  Hubner. 
CEPHENODES  HYLAS  (Linnsens). 
Sphinx  hyla8,  Linn-EUs,  Maut.  Plant.,  p.  539  (1771). 
There  is  one  specimen  from  Mah^. 

Genus  PHLEGETHONTIUS,  Hubner. 
PHLEGETHONTIUS  CONVOLVULI  (Linmeus). 
Sphinx  oonvolvuli,  Linn^us,  Syst.  Nat.,  I,  ]^  490,  No.  6  (1758). 
One  very  poor  specimen  from  Mahe. 

Genus  ACHERONTIA,  Ochsenheimer. 
ACHERONTIA  ATROPOS  (Linnaeus). 
Sphinx  atropoa,  Linn^us,  Syst.  Nat.,  I,  p.  490,  No.  8  (1758). 
Two  specimens  from  Mah^. 

Group  NOCTU-ffi. 

Family  LBUOANIID.E. 

Genus  PRODENIA,  Gu^n^e. 
PRODENIA  LITTORALIS  (Boisduval). 
Hadena  HttoraliSf  Boisduval,  Fauue  Ent.  Madgr.,  p.  91,  pi.  xiii,  fig.  8  (1833). 
One  rubbed  specimen  from  Mah^  which  I  think,  from  what  remains 
of  the  insect,  is  correctly  referable  to  this  widely  distributed  si^ecics. 
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Family  CAEADRINID^. 
Genus  ILATTIA,  Walker. 
ILATTIA  OCTO,  Gu^n^c. 
Ferigea  oeto,  Gvtst^y  Noct.,  I,  p.  233  (1&52). 

There  is  one  specimen,  from  Providence  Island,  of  this  wretched  little 
creature,  which  has  been  located  in  no  less  than  nine  different  genera 
by  systematists,  and  described  under  fourteen  different  names.  It  is 
known  to  North  American  students  as  Chytoryza  tecta,  Grote.  For 
full  synonymy,  the  student  is  referred  to  the  excellent  paper  by  my 
honored  friend,  Dr.  Butler,  of  the  British  Museum.* 

Family  PLUSIID^. 

Genus  PLUSIA,  Ochsenheimer. 

PLUSIA  CHALCYTES,  Espcr. 

Nociuaehalqfieg,  Espbr,  Schmett.,  IV,  p.  447,  pi.  cxli,  fig.  3  (1789). 
There  are  two  specimens  from  Mah^  which  I  refer  to  this  species,  and 
^hich  seem  to  differ  from  specimens  from  the  south  of  Europe  in  my 
collection,  only  by  being  somewhat  paler  upon  the  under  side  of  the 
wings,  and  destitute  of  any  trace  of  the  fuscous  shade  which,  in  the 
8X)ecimens  I  refer  to,  is  found  at  the  end  of  the  cell  and  on  the  outer 
margins  of  the  wings. 

Family  OMMATOPHORID^. 

Genus  CYLIGRAMMA,  Boisduval. 

CYLIGRAMMA  LATONA  (Cramer). 

Phalama  latona,  Cramer,  Pap.  Ezot.,  I,  20,  pi.  xiii,  fig.  B. 
One  specimen  from  Gloriosa  Island. 

Family  OPHIUSID.^ 
Genus  GRAMMODES,  Gu^n^e. 
ORAMMODES  STOLIDA  (Fabricius). 

Nociua  aiolida,  Fabricius,  £nt.  Syst.,  p.  599. 
Three  examples,  all  from  Platte  Island. 

Family  DYSGONIID.^^.. 

Genus  SPHINGOMORPHA,  Gu^n^e. 

SPHINOOMORPHA  CHLOREA  (Cramer). 

Phalana  noctua  cMorea,  Cramer,  PaJ).  Exot.,  II,  p.  12,  pi.  civ,  fig.  C  (1779). 
Two  specimens  from  Gloriosa. 

iProc.  Entom.  Soc.  London,  XXXVIII,  p.  690. 
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Genus  ACH/EA,  Hiibner. 
ACHiGA  SBYCHBLLARUM,  new  species. 

(Plate  VIII,  fig.  10.) 

Male, — Palpi,  front,  patagia,  and  upper  side  of  thorax  fawn  color. 
Tbe  upper  side  of  the  abdomen  is  slightly  paler  fawn.  The  under  side 
of  the  thorax  and  the  abdomen  is  pale  fawn,  with  the  anterior  legs 
outwardly  darker  brown.  The  fore  wings  on  the  upper  side  are  fawn, 
marked  by  an  incomplete  basal  black  line  succeeded  by  a  heavy  zigzag 
basal  transverse  line,  beyond  which  in  the  cell  is  a  small  black  spot, 
and  at  the  end  of  the  cell  a  moderately  large  ocelliform  spot.  Beyond 
the  cell,  the  wing  is  crossed  by  a  broad  black  band  curving  outwardly 
opposite  the  end  of  the  cell,  and  interrupted  more  or  less  on  the  nerv- 
iiles  by  narrow,  pale  lines.  Beyond  this  broad  baud,  there  are  some 
submarginal  cloudings  in  a  double  series,  succeeded  by  minute  pale 
marginal  spots.  The  fringes  are  white.  The  hind  wings  on  the  iipjier 
side  are  pale  gray,  with  the  outer  half,  broadly  black.  The  basal  area 
is  separated  from  the  black  outer  area  by  an  obscurely  defined  trans- 
verse whitish  line.  On  the  outer  margin  near  the  outer  angle,  at  the 
middle,  and  just  before  the  anal  angle,  are  conspicuous  white  spots,  of 
which  that  on  the  middle  is  the  largest.  On  the  under  side  both  wings 
are  pale  gray.  The  primaries  have  the  inner  margin  broadly  shining 
stramineous.  There  is  a  conspicuous  black  spot  at  the  end  of  the  cell, 
followed  by  a  curved  black  band  running  from  the  costa  to  vein  2, 
and  succeeded  outwardly  near  \t%  lower  end  by  a  broad  black  shade. 
The  apical  area  is  slightly  darker  than  the  rest  of  the  wing.  The  outer 
margin  is  very  pale  gray.  The  secondaries  have  a  minute  spot  at  the 
end  of  the  cell,  followed  toward  the  outer  margin  by  three  obscure  and 
incomplete  curved  transverse  bands  of  brown,  which  are  lost  in  a  pale 
brown  clouding,  which  is  most  conspicuous  near  the  outer  and  the  anal 
angles. 

Expanse  of  wings,  55  mm. 

Type  in  the  National  Museum  collection. 

ACH^A  SEYCHELLARUM,  var.  IMMUNDA,  new  variety. 

This  variety  only  dili'ers  from  the  type  in  the  total  absence,  on  the 
upper  side,  of  the  primaries,  of  all  the  transverse  dark  markings,  and 
the  somewhat  paler  tint  of  the  under  side,  and  the  eflfacensent  of  most 
of  the  less  conspicuous  markings  of  the  under  surface. 

It  is  well  known  that  in  this  genus  there  is  great  diversity  in  the 
markings  upon  the  upper  side  of  the  wings,  and  I  have  no  hesitation 
in  referring  the  two  forms  before  me  to  the  same  species.  There  are 
three  specimens  of  the  typical  form  before  me  in  the  collection,  all 
males,  and  all  labeled  as  coming  from  Aldabra.  There  are  four  speci- 
mens of  the  variety,  three  males  and  one  damaged  female,  from  the 
same  locality. 
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Family  REMIGIID^. 

Genus  REMIGIA,  Gu6n6e. 

REMIGIA  CONVENIENS.  Walker. 

Bemigia  conveniens^  Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XIV^  p.  1507. 

One  injured  specimen  apparently  belonging  to  this  s])ecies.  it  is 
labeled  as  from  Mah6,  Seychelles. 

Group  PYRALES. 

Genus  HYMENIA,  Hubner. 

HYMENIA  RECURVALIS.  Fabricius. 

rhala^na  recurvaliSf  Fabricius,  F,nt,  Syst.,  Ill,  2,  237,  407. 
Several  damaged  specimens,  one  from  Aldabra,  one  from  Platte  Island^ 
and  one  from  Doros  (Amirante  Group). 

BOtYS,  sp.  (?) 

There  are  a  couple  of  specimens  in  rather  inferior  condition  which 
may  be  referred  possibly  to  B,  otreusalis,  Walker,  but  I  am  not  sure  of 
the  identification. 

BOTYS  (?),  sp.(?) 

There  is  a  dark-cohired  si)ecies  of  some  pyralid  genus,  probably  Pleon- 
ectusaj  represented  by  a  specimen  on  a  pin  with  a  specimen  of  H.  recur- 
taiis  from  Platte  Island,  and  another  by  itself  from  the  same  island, 
which  I  can  not  well  determine.  They  have  a  wonderfully  familiar  look, 
but  after  grubbing  through  nearly  one  thousand  species  of  pyralids  in 
my  collection  in  quest  of  a  name,  I  give  up  the  task  as  not  worth  the 
time  it  will  take.  The  species  may  be  new. 
Proc.  N.  M.  95 18 
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LIST  OF  THE   LBPIDOPTERA  COLLECTED  IN  KASHMIR 
BY  DR.  W,  L.  ABBOTT. 


By  W.  J.  Holland,  Ph.  D. 


The  small  collection  of  lepidoptera  transmitted  to  me  for  determina- 
tion by  the  authorities  of  the  United  States  National  Museum  is  inter- 
esting mainly  because  it  adds  slightly  to  our  knowledge  of  the  range 
of  two  or  three  species,  which,  while  belonging  to  the  region  of  which 
Kashmir  forms  a  part,  have  not  been  hitherto  distinctly  recorded  as 
found  there. 

Suborder  RHOPALOCERA. 

Subfamily   T>J\.NJS^1NJK. 
Genus  DANAIS,  Latreille. 

DANAIS  CHRYSIPPUS,  Linnseus. 
Four  typical  speiumens.     Below  5,000  feet. 

DANAIS  LIMNIACE,  Cramer. 

Two  examples.     Below  r>,000  feet. 

Subfamily   SATYRUST^^::. 

Genus  MANIOLA.  Schrank. 

MANIOLA  KASHMIRICA,  Moore. 

Maniola  kaahmiricaj  Mookk,  Lep.  lud.,  II,  p.  51,  pi.  104,  fig.  2, 
One  mutilated  specimen.     Below  5,000  feet. 

Genus  CALLEREBIA,  Butler. 

CALLEREBIA  DAKSHA.  Moore. 

Callerebia  daksha,  Moore,  Proc.  Zool.  See.  Lend.,  1874,  p.  266,  pi.  xliii,   fig. 
1;  Lep.  Ind.,  II,  pi.  117,  6g8.  2,  2a. 

Three  specimens.    Below  5,000  feet. 

^  Proceedings  of  t  he  Uoited  States  National  Museam,  Vol.  XVIII—No.  1065. 
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Family  NYMPHALINiB. 

« 

Genus  MELIT^^A,  Fabriclus. 
MELIT^A  BALBITA,  Moore. 

Melitaa  balbitaf  Moore,  Proc.  Zool.  Soc.  Lond.,  1874,  p.  268,  pi.  xuii,  fig.  5. 
One  broken  specimen.    Below  5,000  feet. 

Genus  ARGYNNIS,  Fabricius. 
ARGYNNIS  CHILDRENI,  Gray. 

One  specimen  taken  below  5,000  feet. 

ARGYNNIS  KAMALA,  Moore. 

Two  specimens.    Below  6,000  feet. 

ARGYNNIS  JAINADEVA,  Moore. 

A  male  and  a  female.     Below  5,000  feet. 

ARGYNNIS  JERDONI,  Lang. 

Nine  specimens.    Below  5,000  feet. 

Genus  PYRAMEIS,  Hubner. 
PYRAMEIS  CARDUI,  Linnaeus. 

Three  examples.    5,000-10,000  feet. 

Genus  VANESSA,  Fabriclus. 
VANESSA   KASCHMIRENSIS,  Kollar. 

Five  examples.    Below  5,000  feet. 

VANESSA   CAN  ACE,  Linnaeus. 
One  specimen.    Above  5,000  feet. 

Sublhinily  LIB YTH^^IN^E. 

Genus  LIBYTHEA,  Fabriclus. 

LIBYTHEA   LEPITA.  Moore. 

Three  specimens.    Below  5,000  feet. 

Family  LYO.ENID-E. 

Genus  LYC-^^NA,  Fabricius. 
LYCiENA  MEDON,  HUbncr. 

One  example,  female.    Over  5,000  feet. 

LYC^NA  ARIANA,  Moore. 
A  male  and  a  female.     5,000-10,000  feet. 
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LYCANA  OMPHISSA,  Moore. 

There  are  two  examples,  a  male  and  apparently  a  female,  which  I 
refer  with  some  doubt  to  this  species.  They  appear  to  correspond  in 
most  particulars  with  the  description  given  by  Moore,  and  with  what 
is  recorded  in  reference  to  the  species  by  De  Niceville  in  his  work  upon 
the  Butterflies  of  India.'    Below  5,000  feet. 

LYC^NA  GALATHEA,  Blanchard. 

Four  males  and  one  female.    Below  5,000  feet. 

Genus  CYANIRIS,  Dalman. 
CYANIRIS  COELESTINA,  KoUar. 

Two  examples.    5,000-10,000  feet. 

Genus  THECLA,  Fabricius. 
THECLA  SASSANIDES,  KoUar. 

Six  specimens.    Below  5,000  feet. 

Genus  CHRYSOPHANUS,  HUbner. 
CHRYSOPHANUS  PHL/BAS,  Linmeus. 
One  si>ecimen.    Below  6,000  feet, 

Subfemily  FIESRIN-ffl:. 
Genus  PIERIS,  Sehrank. 
PIERIS  DAPLIDICE,  Linnaeus. 

Seven  specimens.    From  below  5,000-10,000  feet. 

PIERIS  BRASSICiG,  LinnaeuB. 

Four  specimens.    From  below  5,000-10,000  feet. 
PIERIS  CANIDIA,  Sparrmann. 
Nine  examples.    Below  ,5,000  feet. 

Genus  COLZAS,  Fabricius. 
COLIAS  EDUSA,  var.  MYRMIDONE,  Esper. 

There  are  two  males  and  two  females  in  the  lot  sent  me  for  determi- 
nation. They  were  mixed  with  the  specimens  of  the  following  species 
by  the  curator  of  the  Museum,  who  evidently  regarded  them  as  belong- 
ing to  the  same.    Below  5,000-10,000  feet. 


•Vol.  III. 
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COLIAS  HYALE.  Linnsus. 

There  are  oue  male  and  four  females  in  the  lot  sent  me.  From 
5,000-10,000  feet.  Eighteen  specimens  of  Oolias  were  sent  home  by 
Dr.  Abbott. 

Genus  GONEPTERYX,  Leach. 

GONBPTERYX  NEPALENSIS,  Doubleday. 

One  male  specimen.    Below  «5,000  feet. 

Subfamily  FAI»ILIONIN-<E. 
Genus  PAPILIO,  Linnaeus. 
PAPILIO  MACHAON,  Linnaeus. 

Two  examples  and  a  fragment  of  another.    Below  5,000  feet, 

PAPILIO  PARIS,  Linnaeus. 

Six  specimens.    Below  5,000  feet. 

Suborder  HBTEROCERA. 

Family  SPHINGID^. 

Genus  CEPHENODES,  HUbner. 

CEPHENODES  HYLAS,  Linnaeus. 

Three  specimens.    Below  5,000  feet. 

Family  ARCTIID^. 

Genus  ARCTIA,  Schrank. 
ARCTIA  PERORNATA.  Moore. 

One  damaged  specimen.    Below  5,000  feet. 

Genus  CALLIMORPHA,  Latreille. 
CALLIMORPHA  PRINCIPALIS,  KoUar. 

Three  specimens.    5,000-10,000  feet. 

Family  GEOMETRID^. 
Genus  URAPTERYX,  Leach. 
URAPTERYX  EBULEATA,  Gu^n^. 

One  example.    Over  5,000  feet. 

Group  PYRALES. 

Genus  NOT  ARCH  A,  Meyrick.. 

NOTARCHA  AURANTIACALIS,  Fischer  von  Roslerstamm. 

One  specimen.    Over  5,000  feet. 
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Plate  VII. 

Fig.    1.  Acrsoa  abbottii,  Holland. 

2.  Argjnnis  hanDingtoni,  Elwes. 

3.  Acrflea  pharsalioides^  Holland. 

4.  Chrysophanns  abbottii,  Holland. 

5.  Terlas  raandarinaluB,  Holland. 

6.  Hepialus  kenisp,  Holland. 

7.  Lycspna  perpnlchra,  Holland. 

8.  Dnomitns  kilimanjarensis,  Holland. 

9.  Gorgopio  abbottii,  Holland. 

10.  Alpeniis  trifasciata,  Holland. 

11.  Cosnma  margiuata,  Holland. 

12.  Teracotona  clara,  Holland. 

13.  Ogovia  tavetensis,  Holland. 

14.  Sozuza  stevensii,  Holland. 

Plate  VIII. 

1.  Conservnla  minor,  Holland. 

2.  Calliodes  prctiosissima,  Holland. 

3.  Metarctia  incoiiBpicua,  Holland. 

4.  Gonodela  kilimanjarensis,  Holland. 

5.  Gonodela  rhabdophora,  Holland. 

6.  Enplcea  mitra,  Moore. 

7.  Teracolas  aldabrensis,  Holland,  male. 

8.  TeracoluH  aldabrensis,  Holland,  female. 

9.  Callosnne  evanthides,  Holland,  male. 

10.  Acbeea  seychellaram,  Holland. 

11.  Atella  seychellarum,  Holland. 
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NOTES   ON  ASBESTOS  AND  ASBESTIFOKM  MINERALS. 


By  George  P.  Merrill, 

Curator  of  the  Department  of  Geology, 


The  iDvestigations  detailed  below  are  an  outgrowth  of  an  attempt  at 
elassifying  and  labeling  the  ^^ asbestos-'  collections  in  the  economic 
series  of  the  geological  department  of  the  National  Museam.  The 
results  seem  of  sufficient  interest  to  warrant  immediate  publication,  as 
the  final  handbook'  of  which  they  were  designed  to  form  a  part  may 
yet  be  delayed  some  months. 

Without  going  too  deeply  into  a  discussion  of  the  origin  of  the  name 
^^  asbestos,"  and  the  causes  which  led  to  its  present  loosely-defined  min- 
eralogical  significance,'^  it  may  be  said  that  as  commercially  used  the 
name  now  covers  at  least  four  distinct  minerals,  having  in  common 
only  a  fibrous  structure  and  more  or  less  fire-  and  acid-proof  properties. 
These  minerals  are  (1)  monoclinic  amphibole  (tremolite),  (2)  serpentine 
(amianthus),  (3)  anthophyllite,  and  (4)  crocidolite.  Of  these,  tremolite 
and  serpentine  have  long  been  recognized  in  fibrous  forms,  and  are  as 
a  rule  readily  distinguishable  from  one  another  by  the  silky  fiber  and 
greater  flexibility  of  the  last  named.  Aabestiform  crocidolite  is  well 
known  to  most  mineralogists,  though,  so  far  as  the  present  writer  is 
aware,  the  South  African  locality  is  the  only  source  of  the  mineral  in 
commercial  quantities.  That  the  fibrous  form  of  anthophyllite  is  also 
sufficiently  common  to  be  commercially  used  as  asbestos,  seems  not  so 
well  understood,  though  the  leading  text-books  on  the  subject^  all 
mention  the  mineral  as  sometimes  occurring  in  fibrous  forms  resembling 
asbestos.  That  a  lack  of  discrimination  between  fibrous  anthophyllite 
and  the  true  tremolite  asbestos  should  exist  is  not  strange,  since  to 
the  unaided  eye  they  are  often  in  every  way  alike,  and  it  is  only  by 
microscopic  or  chemical  means  that  the  true  nature  of  the  mineral  can 
be  made  out, 

'The  Nonmetallic  Minerals,  now  in  proceBs  of  preparation. 

*See  "Some  Misconceptions  concerning  A sbestns,"  by  J.  T.  Donald  and  A.  H. 
Chester,  in  the  Eng.  and  Min.  Journal  for  March  18,  April  1,  and  Jtine  10,  1893. 

'See  Dana's  System  of  Mineralogy,  latest  edition,  and  Hintze's  Handbuch  der 
Mineralogie. 

Proceedings  of  the  United  State»  Katioual  Museum,  Vol.  XVIII— No.  1066. 
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In  the  accompanying  table  (pages  291  and  292)  I  have  brought  together 
all  the  analyses  of  the  above  not^d  asbestiform  minerals  that  have 
been  made  either  by  R.  L.  Packard  or  myself  in  the  department 
laboratory,  as  well  as  such  others  as  can  be  compiled  from  available 
literature.  It  will  be  seen  that  out  of  the  24  analyses  made  by  our- 
selves, 12  are  anthophyllite,  7  asbestiform  tremolite,  and  2  uralitic 
luigite.  This  statement  must  not,  however,  be  accepted  as  conveying 
the  idea  that  anything  like  the  same  proportions  would  hold  in  another 
series,  since  only  such  samples  were  selected  for  our  analyses  as  had 
not  been  already  satisfactorily  determined.  In  all  cases  the  optical 
and  chemical  determinations  agree,  the  mineral  giving  extinctions 
parallel  with. the  axis  of  elongation  proving  to  be  anthophyllite,  and 
that  with  inclined  extinctions,  tremolite  (asbestos)  or  uralitic  angite. 
This  result  was  not  wholly  expected,  since  it  was  thought  that  possibly 
some  might  be  amphibole  anthophyllite,  i.  e.,  a  mineral  with  the  com- 
position of  anthophyllite,  but  monoelinic  in  crystallization.  The  angle 
of  extinction  given,  is  that  obtained  by  measuring  against  the  axis  of 
elongation  of  the  fibers,  which  is  doubtless  the  vertical  crystallographic 
axis. 

The  size  and  shape  of  the  fibers  in  both  asbestos  proper  and  antho- 
phyllite is  found  to  be  quite  variable,  but  I  can  not  discover  that  there 
is  any  constant  difference.  The  Sails  Mountain  material  (No.  G1357, 
U.  S.  N.  M.)  occurs  in  the  form  of  a  massive  aggregate  of  bundles  of 
short  radiating  fibers,  rarely  20  mm.  in  length.  The  mineral  is  soft,  of 
a  somewhat  brittle  nature,  but  in  small  fibers  very  flexible,  though 
scarcely  elastic.  Under  the  microscope  the  interference  colors  are 
very  faint,  scarcely  discernible  in  the  smaller  fibers;  extinction  is 
always  parallel  with  the  axis  of  elongation.  The  composition  is  that 
of  a  hydrated  anthophyllite. 

The  Nacoochee  (White  County)  material  (No.  60842,  U.  S.  N.  M.)  is  of 
a  beautiful  snow-white  color  in  the  mass,  but  colorless  in  single  fil>ers. 
The  fibers  are  long,  smooth,  of  very  uniform  diameter  throughout,  flex- 
ible, but  breaking  with  rectangular  cross  fractures.  The  fibers  not 
infrequently  show  a  cross  parting  at  right  angles  to  the  axis  of  elonga- 
tion. The  mineral  is  not  at  all  pleochroic,  and  the  fibers  always  extin- 
guish panillel  with  the  axis  of  elongation.  The  outline  of  the  fiber  is 
polygonal.  Other  materials  from  Cleveland,  in  this  same  county,  are. 
pre(nsely  similar,  both  in  physical  and  chemical  properties.  The  Rabun 
County  (Georgia)  material  (No.  56351,  U.  S.  N.  M.)  is  colored  brownish 
by  oxidation,  and,  on  casual  inspection,  is  coarse-fibered.  The  fibers 
are  loiig,  somewhat  stiff',  but  flexible,  though  not  elastic.  The  ultimate 
product  of  fibration,  obtained  by  rolling  the  material  between  the 
thumb  and  fingers,  has  a  somewhat  splintery  look  under  the  micro- 
scope,  the  thin  fibers,  some  0.002  mm.  in  diameter,  running  out  to  a 
point  at  the  end.     Extinction  parallel  with  axis  of  elongation. 
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The  material  from  Albertou,  Maryland  (No,  62604,  U.  S.  N.  M.),  is 
quite  similar  in  general  appearance  to  that  from  Cieveland,  occurring 
in  the  form  of  fibrous  bundles  12  to  18  inches  in  length.  The  individual 
fibers  are  very  smooth  and  polygonal  in  outline,  and  give  parallel 
extinctions.  The  ultimate  composition,  it  will  be  observed,  is  essen- 
tially the  same  as  that  of  Nacoochee.  Another  variety,  occurring  in 
the  limestone  jnst  above  Alberton,  is  i>ure  white  in  color,  finely  fibrous, 
and  when  wet  is  easily  reduced  to  a  condition  that  can  only  be  described 
as  pulpyj  like  wet  paper.  The  fibers  extinguish  always  parallel  with 
the  axis  of  elongation,  but  its  exact  mineral  nature  has  not  been  as  yet 
worked  out  (see  Analysis  40  in  accompanying  table). 

The  Carbon  County  (Wyoming)  material  (No.  62090,  U.  S.  N.  M.)  is  of 
the  same  general  nature  a^  No.  62604.  The  material  from  Mitchell 
County,  North  Carolina  (No.  50876,  U.  S.  N.  M.),  is  in  the  form  of  bundles 
of  parallel-lying,  long,  soft  and 
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silky  fibers,  white  in  color, 
and  easily  reduced  to  a  fine, 
silky  powder,  without  appre- 
ciable grit,  by  rubbing  be- 
tween the  thumb  and  finger. 
The  extinction  colors  are  very 
faint,  but  always  parallel  with 
the  axis  of  elongation.  No  ap- 
preciable pleochroism.  The 
fibers  show  occasional  cross 
X)artings,  causing  them  to 
break  with  sharp,  straight 
fractures.  The  actual  size  of 
the  fibers — that  is,  the  diame- 
ter— is  indefinite,  since  there 
seems  no  limit  to  further  sub- 
division. The  smallest  actually  measured  was  0.002  mm.  Down  to  a 
diameter  of  0.004  mm.  the  fibers  are  of  quite  uniform  diameter  through- 
ont  their  length  and  in  the  form  of  square  or  slightly  compressed 
prisms  (see  Figs.  1  and  2).  The  smaller  sizes  frequently  tiii)er  off  to 
vedge-shaped  forms,  as  shown  in  Fig.  3.  All  show  extinctions  and 
plane  of  optic  axis  parallel  with  the  axis  of  elongation. 

Two  samples  were  examined,  labeled  as  from  Franklin  County, 
North  Carolina.  The  first,  from  the  Brush  collection  at  New  Haven, 
kindly  submitted  by  S.  L.  Penfield,  was  in  the  form  of  somewhat 
stiff  and  brittle  bundles  of  a  slight  brownish  color.  The  material  was 
easily  reduced  to  fibroius  form  by  thumb  and  fingers,  but  the  fibers  were 
quite  brittle.  Its  comjiosition  is  that  of  normal  anthophyllite,  closely 
resembling  that  of  Mitchell  County,  above  noted.  The  second  sample 
(No.  44232,  U.  8.  N.  M.),  concerning  the  identity  of  which  there  at  first 
seemed  some  doubt,  proved  microscopically  identical  and  was  not 
analyzed.  ^         . 
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A  sample  marked  as  from  Tallapoosa  Coaiity  (t),  Alabama,  was 
received  from  Prof.  Albert  H.  Chester,  of  Batgers  College,  New  Jersey. 
It  resembles  very  closely  that  of  Mitchell  County,  North  Carolina,  and 
occurs  in  fibrous  bundles  ten  or  more  inches  in  length.  This  is  also 
anthophyllite,  as  shown  by  its  chemical  and  optical  proi>erties.  Material 
received  from  Warrenton,  Warren  County,  the  same  State,  is  of  pure 
white  color,  excepting  where  stained  externally  by  iron  oxide.  It  is 
reduced  readily  by  the  thumb  and  fingers  to  fine,  soft  and  silky  fibers, 
which  do  not  differ  materially  from  others  mentioned. 

The  San  Diego  material  occurs  in  the  form  of  hard,  compact  bundles, 
somewhat  difficult  to  reduce  to  a  fibrous  condition,  but  capable  of 
almost  indefinite  subdivision.  Under  the  microscope  the  fibers,  either 
singly  or  in  bundles,  give  parallel  extinctions.  The  bundles,  even 
though  containing  thousands  of  individual  fibers,  conduct  themselves 
as  crystal  units,  the  entire  bundle  behaving  optically  as  a  single  fiber. 
The  larger  fibers,  although  clear  and  compact,  without  indication  of 
having  in  themselves  a  fibrous  structure,  yet  manifest  their  capability 
of  further  subdivision  by  steplike  ends,  as  in  Fig.  4,  where  the  rise  of 
each  step  represents  the  diameter  of  a  fiber  which  has  been  separated 
from  it. 

As  above  noted,  I  fail  to  find  any  certain  means  of  discrimination 
between  the  anthophyllite  and  asbestos  fibers  by  their  shape  alone. 
Oi)tica11y  there  is,  of  course,  a  well-defined  distinction,  the  asbestos 
fibers  giving  extinction  angles  from  0°  to  20°,  according  to  their  orien- 
tation. These  fibers,  like  those  of  anthophyllite,  are  angular  in  outline, 
often  compressed,  at  times  of  a  very  uniform  diameter  throughout  their 
entire  length,  or  again  tapering  very  gradually  to  a  triangular  point, 
as  shown  in  Fig.  5,  which  is  drawn  from  a  fiber  of  asbestos  (No.  62550, 
U.  S.  N.  M.)  found  in  the  "soapstone"  quarries  of  Alberene,  Virginia. 
The  asbestos  from  Chester,  South  Carolina  (No.  73462,  U.  S.  N.  M.),  is 
of  a  gray  color,  short-fibered,  and  rather  brittle.  The  individual  fibers 
often  show  the  cross  partings,  but  have  frequently  acute  terminations 
and  a  splintery  api)earance.  The  material  in  Analysis  20  (see  accom- 
panying table),  marked  as  from  Cow  Flats,  New  South  Wales,  it  will  be 
observed,  differs  radically  from  that  of  the  '^  asbest-forminge  minerar' 
from  the  same  locality  as  given  by  Hintze  (Analysis  26).  Our  material 
is  of  a  beautiful  white,  silky  appearance,  very  finely  fibered,  and  show- 
ing under  the  microsco])e  clear,  Ci>lorless,  straight  fibers  of  very  uni- 
form size  throughout,  ranging  from  0.008  down  to  0.002  mm.  or  even 
smaller,  and  giving  extinction  angles  varying  from  0°  to  17°.  The 
Corsican  material  is  very  similar,  as  is  also  that  of  Pylesville,  in  Har- 
ford County,  Maryland  (noted  later),  excepting. that  the  last  is  a  trifle 
more  brittle  and  of  a  grayish  hue. 

That  from  Aston,  Delaware  County  (obtained  from  the  Boston  Soci- 
ety of  Natural  History,  through  the  kindness  of  Prof.  W.  O.  Crosby), 
occurs  in  short,  beautifully  silky  forms,  sometimes  almost  feltlike,  or 
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again  io  the  form  of  compact  bundles  of  flat  fibers  of  a  grayish  hue, 
several  inches  in  length.  The  larger  bundles  found  at  this  locality  fre- 
quently show  rude  cross  partings,  indicative  of  a  rupturing  through 
shearing  agencies,  the  clefts  thus  formed  being  tilled  by  other  second- 
ary minerals.  The  significance  of  this  fact  is  noted  later.  The  mate- 
rial from  Idaho  (Analysis  32)  can  scai'cely  be  considered  a  true  mineral 
species,  being  partially  decomposed  by  cold  dilute  hydrochloric  acid, 
the  solution  reacting  for  alumina  and  magnesia,  while  the  insoluble  resi- 
due consists  of  pure  white,  brittle  fibers,  in  the  form  of  flat  bundles,  show- 
ing to  the  naked  eye  a  peculiar  crimping  extending  diagonally  across 
the  plates.  The  two  samples  from  Nahant  and  Maiden,  Massachusetts, 
received  from  Prof.  W.  O.  Crosby,  occur  in  diabase,  the  fibers  running 
oblique  or  parallel  with  the  walls  of  the  ^H^eiu.''  That  from  Nahant 
is  a  dull,  light-greengray,  platy  mineral,  shredding  up  readily  into  flat- 
tened bundles  of  fibers  which  lie  with  their  greatest  diameters  in  one 
general  plane.  The  fibers,  under  the  microscope,  are  very  uneven  in 
diameter  and  splinterlike,  terminating  in  acute  points.  There  seems 
almost  no  limit  to  fibration,  bundles  not  over  0.004  mm.  in  diameter 
being  made  up  of  a  large  number  of  short,  splinterlike  fibers,  with 
free  ends  frequently  projecting  like  the  broken  strands  in  an  old  rope. 
Fibers  were  measured  down  to  0.001  mm.  in  diameter,  but  smaller  exist. 
Small  flattened  fibers,  the  fraction  of  a  millimeter  in  diameter,  give 
extinction  angles,  measured  against  the  edge,  of  7°,  and  show  indis- 
tinctly the  emergence  of  a  bisectrix  a  little  to  one  side,  facts  at  once 
suggestive  of  cleavage  splinters  parallel  to  the  prismatic  faces.  Meas- 
urements on  a  number  of  small  individual  fibers  show  extinction  angles 
ranging  from  0^  to  17o.  The  Maiden  material  is  very  similar,  but  the 
fibers  are  longer  and  more  uniform  in  diameter.  The  composition  and 
oi>tical  properties  of  both  are  such  as  to  relegate  them  to  the  ^^uralites" 
rather  than  to  true  asbestos,  though  their  fibrous  structure  is  none  the 
less  suggestive  from  our  present  standpoint. 

A  platy,  dull  greenish,  soft,  and  rather  brittle  mineral  found  at  Kox- 
bury,  Massachusetts,  under  similar  conditions,  shows  under  the  micro- 
8<!ope  stout,  faintly  yellowish,  and  pleochroic  columns,  with  frequent 
cross  partings  which  give  extinction  angles  as  high  as  22°.  The  material 
is  doubtless  actinolite,  and  was  not  analyzed-. 

Concerning  the  possible  cause  of  the  fibrous  structure  of  these  min- 
erals, existing  literature  is  strangely  silent,  though  there  are  numerous 
references  to  the  occurrence  of  asbestos  as  a  secondary  mineral.  Thus 
Blum  describes*  the  conversion  {^'umwandlung")  of  an  augite  from 
Pitkaranda,  in  the  Ladoga-See,  into  an  asbestos-like  hornblende,  the 
process  being  evidently  akin  to  uralitization.  He  finds  also  a  fibrous 
intermediate  product  having  the  following  comi)08ition:  SiOx,  45.57  per 
cent;  AI2O3,  3.00  percent;  Fe203,  19.73  per  cent;  CaO,  4.40  per  cent; 
MgO,  23.40  per  cent;  HjO,  2.00  per  cent.    In  the  angites  from  the  Brozza- 

*  Die  Pseudomorphosen  des  Mineralreiches,  1843. 
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Thai  of  Piedmont  he  also  finds  all  transition  stages  between  compact 
augite  and  asbestos.  The  first  stages  of  the  transformation  are  indi- 
cated by  a  tissue  of  fine  fibrous  material  on  the  terminal  planes,  whereby 
the  crystal  form  becomes  obscured,  the  whole  ultimately  becoming  con- 
verted into  a  bundle  of  flexible  fibers  with  a  silky  luster.  Unfortu- 
nately he  gives  no  analyses  to  show  how  this  *'  asbestus ''  differs,  if  at  all, 
from  the  original  augite.  E.  Schumacher  also  describes^  the  alteration 
of  diopside  into  asbestos  in  a  manner  quite  analogous  to  that  of  augite 
into  uralite.  The  secondary  asbestos  thus  sometimes  forms  i^arallel- 
lying  fibers  a  decimeter  in  length,  or  "verworren  faserigen"  masses. 
The  material  occurs  in  a  granular  limestone.  No  analyses  are  given, 
the  determinations  being  based  on  optical  properties;  nor  is  there  given 
any  suggestion  as  to  the  cause  of  the  transformation. 

Before  going  further,  the  writer  should  state  that  the  idea  that  the 
fibrous  structure  might  be  but  an  extreme  phase  of  uralitization,  pro- 
duced by  shearing,  was  adopted  very  early  in  the  work  of  this  investiga- 
tion, and  in  perusing  the  literature  and  making  his  own  observation,  it 
has  always  been  with  this  in  mind.  Both  literature  and  observation 
support  this  idea  to  a  limited  extent,  as  will  be  noted  as  we  proceed. 

In  his  work  on  the  Mineralogy  of  Scotland,  Professor  Heddle  de- 
scribes* an  '* amianthus''  of  unusual  if  not  unrivaled  excellence  as  occur- 
ring in  the  deep-cut  '^  goes''  on  the  eastern  coast  of  the  Balta  Sound,  in 
the  Shetland  Islands.  The  length  of  the  fiber  varies  from  4  to  12  inches, 
and  the  mineral  is  sufficiently  soft  to  be  readily  rubbed  down  to  an 
unctuous  pulp  between  the  thumb  and  fingers.  It  occurs  in  thin  rifts  in 
gabbro,  and  though  not  definitely  so  stated,  the  descriptions  are  such  as 
to  lead  one  to  infer  that  the  fibration  may  be  but  a  i)hase  of  schistosity. 
Indeed,  he  describes  a  highly  fissile  schistose  mineral  of  essentially 
the  same  chemical  comi>osition,  which  is  convertible  into  a  fibrous  form 
by  beating,  and  which  passes  into  the  asbestos  on  exposure,  or,  as  he 
expresses  it,  the  '^amianthus"  seems  to  "grow  out  of  the  solid  and  fissile 
stone."  This  is  almost  i)recisely  the  relative  condition  of  the  fibrous 
and  compact  anthophyllite  at  Alberton,  Maryland,  to  be  described 
later.  The  composition  of  this  ''amianthus"  is  given  in  Analysis  34, 
showing  it  to  be  a  true  asbestos.  A  second  occurrence  at  Portsoy, 
described  by  this  same  authority,  is  of  intwest  as  showing  the  mineral 
in  veins  an  inch  in  width  in  a  gabbro  passing  into  serpentine,  and  with 
fibers  lying  transversely  to  the  veins,  an  unusual  thing,  he  says,  "as 
regards  asbestus."  Although  occurring  in  serpentinous  rocks,  this 
also  is  a  true  asbestos,  as  indicated  by  Analysis  36.  The  ."hydrous 
anthophyllite"  first  noted  by  Jameson,  and  afterwards  by  Professor 
Heddle,  as  occurring  at  the  Free  Church  of  Milltown,  in  Glen  Urquhart, 
Scotland,  is  described  as  an  alteration  product  after  asbestos.    The 


>  Zeit.  der  Deutschen  Geol.  CteseU.,  XL,  1878,  p.  494. 

^Miueralogical   Magazine,  II,  1878;   also   Traus.   Uoyal    Society  of  Edinburgh, 
XXVIIl,  1877-78,  p.  502. 
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fibers  were  some  4  or  6  inches  in  length,  of  a  green-brown  color,  silky 
laster,  and  great  toughness.  These  also  ran  transversely  to  the  walls 
of  the  vein.  The  mineral  was  subsequently  shown  by  Lacroix  to  be 
luonoclinic  in  crystallization,  and  hence  tremolite,  rather  than  antho- 
phyllite,  although  the  analysis  as  given  *  (No.  33)  shows  it  to  be  very 
low  in  lime.  F.  von  Saudberger  describes  ^  asbestos  and  epidote,  so 
associated  as  to  indicate  that  they  result  from  the  alteration  of  horn- 
blende and  augite,  in  South  Tyrol,  in  Nassau  near  Ilof,  and  in  Pribram. 

The  above  enumerated  observations,  it  will  be  observed,  throw  little 
light  upon  the  subject,  other  than  indicating  that  the  mineral  is  a 
secondary  x^roduct  after  augite  or  hornblende.  My  own  observations 
in  the  field  are  limited  to  three  localities,  in  all  of  which  indications  as 
to  the  secondary  nature  of  the  mineral,  as  well  as  to  the  probable  efficacy 
of  shearing,  were  unmistakable,  ^hese  localities  are  at  the  well-known 
"soapstone"  quarries  of  Alberene,  in  Albemarle  County,  Virginia, 
and  near  Alberton,  in  Howard  County,  Maryland. 

The  "soapstone"  at  the  first-named  locahty  is  not  a  pure  steatite, 
but  rather  an  admixture  of  various  alteration  products,  among  which 
a  colorless  tremolite  and  light-green  talc  are  most  conspicuous.^  What 
the  original  rock  may  have  been  is  not  apparent  from  a  study  of  thin 
sections,  but  the  appearance  in  the  field  is  such  as  to  suggest  it  to  have 
been  a  pyroxenite.  It  occurs  in  the  form  of  a  broad  dike  or  sheet,' 
parallel  and  dipping  with  the  gneiss  (?)  in  which  it  is  inclosed,  and,  as 
displayed  in  the  quarry  o])ening,  is  traversed  by  numerous  irregular 
veins  of  coarsely  crystalline  caleite.  The  rock  is  very  massive,  in  gen- 
eral appearance  eminently  suggestive  of  an  eruptive  pyroxenite  which 
has  undergone  extensive  hydration  and  carbon atization,  whereby  a 
considerable  portion  of  its  calcium  has  separated  out  in  the  form  of 
caleite.  As  is  almost  invariably  the  case  in  rocks  of  this  class,  the 
mass  is  traversed  by  numerous  joint  planes,  some  of  which  are  pro- 
nouncedly slickensided.  Asbestos,  as  founds  is  always  along  these 
slickensided  zones,  with  fibers  parallel  to  line  of  movement.  The  mate- 
rial is,  as  a  rule,  in  the  form  of  thin  plates  or  sheets,  rarely  over  10  mm. 
in  thickness,  but  perhai)S  several  feet  in  breadth,  which  bear  every 
evidence  of  compression,  accomi)aiiied  by  a  shearing  movement  whereby 
the  material  is  drawn  out  into  a  series  of  laminae  and  the  laminae 
again  into  fibers.  In  one  instance  the  material  was  fibrous  (asbesti- 
form)  only  where  it  had  been  subjected  to  a  sharp  (•rimi)ing  process, 
such  as  would  result  from  the  impinging  of  the  end  of  one  block  against 
another  at  a  considerable  angle,  accompanied  by  a  slight  lateral  move- 
ment. The  i)hysical  and  chemical  properties  of  the  fibrous  mineral  are 
those  of  true  asbestos  (Analysis  12). 


»  Trans.  Royal  Society  of  Edinburgh,  XXVIII,  1877-78,  p.  531. 

'Neues  Julirb.  flir  Min.,  etc.,  1888,  I,  pt.  3,^.  208. 

*"*A  chemical  analysis  of  the  stone,  by  R.  L.  Packard,  yielded  SiO..,  39.06  per  cent; 
AI2O3,  12.84  per  cent;  FeO,  12.93  per  cent;  CaO,  5.98  per  cent;  MgO,  22.76  per  cent; 
ignition,  6.56  per  cent.    Total,  100.13.    All  iron  calculated  as  FeO..^  . 
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At  the  second  locality  above  mentioned,  the  asbestos  (fibrous 
antbophyllite,  Analysis  9)  occurs  along  a  slickeusided  zone  between  a 
schistose  actinolite  rock  on  the  north,  and  a  dark,  massive,  impure  ser- 
pentine on  the  south.  Soil  and  decomposition  products  obscure  the 
outcrops,  so  that  observations  are  limited  to  an  abandoned  shaft  and 
a  few  shallow  prospect  holes.  The  evidences  of  movement  are  every- 
where abundant  in  the  form  of  sUckensided,  pinched-out  masses  of 
serpentine,  sometimes  more  or  less  fibrous.  The  anthophyllite  occurs 
only  along  the  line  of  disturbance,  and  in  two  forms — the  one  fibrous, 
asbestos-like,  and  of  a  white  color;  the  other  also  fibrous,  but  in  com- 
pact masses,  with  sharp  cross  fracture,  so  that  t)ie  material  a«  t.aken 
out  bears  a  striking  resemblance  to  a  fine-grained  hard  wood,  sawed  and 
split  for  the  fire.  The  color  of  this  variety  is  a  dull  yellowish  brown ; 
translucent.  By  beating,  it  is  readily  reduced  to  a  fibrous  condition, 
though  the  fibers  are  brittle.  On  weathering  it  appears  to  undergo  a 
spontaneous  fibration  quite  suggestive  of  the  Balta  "amiantjiua" 
described  by  Professor  Heddle  (ante,  p.  28(>).  What  the  origin  of  this 
serpentiuous  rock  may  have  been,  is  not  here  apparent,  but  from  its 
locality  it  seems  safe  to  assume  it  to  be  an  altered  form  of  the  gabbros 
or  peridotites  described  by  Williams.^  Tliis  being  the  ease,  the  closing 
remark  made  by  Dr.  Williams  in  his  paper,  though  referring  to  a 
dilierent  locality,  is  at  least  suggestive.  He  says:  *•  It  seems  possible 
that  the  asbestos  deposits  of  Baltimore  County  {e.  </.,  like  the  one  near 
Elysville)  may  likewise  be  the  results  of  the  alteration  of  original 
pyroxenic  masses." 

Just  below  the  western  edge  of  the  lower  bridge  of  the  Baltimore  and 
Ohio  Railroad  across  the  Patapsco,  at  this  same  place,  is  another,  the 
third  deposit,  which  has  cx)me  under  the  writer's  observation.  This, 
though  small,  offers  some  interesting  distinctive  fejituies. 

The  rock  here  is  a  granular,  micaceous,  magnesian  limestone,  occur- 
ring in  narrow  beds  intercalated  in  the  gneiss,  and  standing  nearly  on 
edge,  with  an  approximately  east  and  west  strike.  As  exposed,  the 
rock  is  locally  traversed  at  varying  angles  across  the  bedding  with 
sharp  joint  planes,  in  some  cases  so  fine  as  to  be  scarcely  distinguish- 
able, the  walls  being  in  almost  perfect  contact,  or  again  separated  from 
one  another  by  a  slight  space,  so  far  as  observed  never  exceeding  an 
inch,  and  usually  much  less.  The  walls  of  these  joint  planes  are  ver- 
tically grooved  and  striated,  indicative  of  a  relative  movement  in  this 
direction,  which  was,  however,  presumably  slight.  In  nearly  every 
case  noted,  the  walls  of  these  joint  planeB  are  sporadically  coat-ed  with 
thin  films  of  a  i)ure  white  asbestos-like  mineral,  which  fills  the  entire 
space,  and  is  always  arranged  with  its  fibers  lying  in  a  direction 
parallel  with  the  stiiations,  or  line  of  movement.  Optical  examination 
shows  the  mineral  to  be  orthorhombic.  Chemical  analysis  (No.  40) 
shows  it  to  be  a  mineral  of  somewhat  anomalous  composition,  and 


'  Bull.  No.  28,  IT.  S.  Geol.  Survey,  1889,  p.  59. 

Digitized  by  LjOOQ IC 


18».  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  28& 


needing  morestady.  It  is  mentioned  here  only  on  account  of  its  bear- 
ing upon  the  subject  in  hand. 

The  writer  has  elsewhere  noted^  the  efficacy  of  pressure  and  shearing 
in  the  production  of  fibrous  serpentine  (as  well  as  calcite).  The  fibrous 
serpentine  used  as  asbestos  occurs,  however,  under  such  conditions  as 
to  preclude  any  such  possibility  of  origin.  As  is  well  known,  this 
mineral  is  found  in  what  are  simply  cracks  rather  than  true  veins,  with 
fibers  standing  at  right  angles  with  the  walls,  and  under  such  conditions 
that  any  lateral  movement  on  the  part  of  the  walls  themselves  was 
simply  impossible.  The  material  is  doubtless  a  reproduction  on  a  large 
scale  of  the  process  so  frequently  seen  in  thin  sections,  where  olivines 
and  other  magnesian  silicates  undergo  serpen tinization.  The  remarks 
ma^le  here  have  only  a  slight  bearing  upon  this  mineral. 

ResumS, — The  pomts  brought  out  in  this  paper  and  the  suggestions 
advanced  are  (1)  that  a  very  considerable  proportion  of  the  mineral 
in  commercial  use,  and  labeled  as  asbestos  in  mineral  cabinets,  is  in 
reality  anthophyllite,*  and  (2)  that  the  fibrous  structure  in  this  case, 
and  that  of  the  true  asbestos  as  well,  is  due,  in  many  instances  at 
least,  to  a  process  of  shearing — is,  in  fact,  an  exaggerated  form  of  the 
process  of  uralitization.  The  fibers  are  drawn  out  along  the  plane  of 
the  vertical  axis  only,  the  parting  or  line  of  separation  between 
individual  fibers  taking  place  mainly  along  cleavage  lines,  each  one 
being,  therefore,  an  elongated  prism  bounded  by  cleavage  faces,  but 
with  form  somewhat  compressed  or  otherwise  distorted  by  pressure. 
The  broad  faces  on  the  fibers  will  therefore  correspond  to  the  faces  of 
the  unit  prism.^  The  fact  that  the  fibers  do  not  in  all  cases  run  even 
approximately  parallel  to  the  walls  of  the  inclosing  rock  is  not  necessa- 
rily opposed  to  the  view.  Owing  to  a  lack  of  homogeneity  in  a  rock 
mass  subjected  to  a  compressive  force,  there  may  be  developed  at  an 
early  stage,  a  series  of  short,  step-like  folds  bordering  closely  upon,  or 
X>erhaps  passing  into  faults,  in  which  the  materials  forming  the  yielding 
portion  of  the  mass  may  be  ground  to  powder,  crimped,  puckered,  or 
even  rendered  fissile,  or  fibrous,  according  to  their  individual  qualities. 
In  such  cases,  the  fibers  may  stand,  relative  to  the  inclosing,  more 
resisting  rock  masses,  in  all  positions  short  of  at  right  angles. 


»0n  the  Serpentine  of  Montville,  New  Jersey,  Proc.  U.  S.  Nat.  Mue.,  XI,  1888,  p-105. 

^Peufielfl  states  (Am.  Jour.  Sci.,  XL,  Nov.,  1890,  p.  394),  in  speaking  of  the  occnrrenoe 
of  anthophyllite,  '^  Many  specimens  which  may  be  seen  in  collections  labeled 
anthophyllite  wiU  be  found,  when  examined  with  the  microscope,  to  be  fine  fibroas  or 
radiated  varieties  of  hornblende."  My  own  observations,  as  here  noted,  are  quite 
to  the  contrary,  it  being  much  more  common  to  find  fibrous  anthophyllite  labeled 
asbestos  than  the  reverse. 

3  See  description  of  Nahant  material,  p.  285. 

Proc.  N.  M.  95 19 
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If  the  foregoing  is  correct,  it  may  seem,  on  first  thought,  that  we  should 
find  asbestiform  augites,  enstatites,^  and  other  members  of  the  pyroxene 
group.  This  does  not  necessarily  follow,  since  these  minerals,  as  is 
well  known,  are  peculiarly  subject  to  alteration  under  conditions  of 
strain,  giving  rise  to  actiiiolitic,  tremolitic,  and  talcose  products.  These 
may  or  m^y  not  be  asbestiform,  according  to  local  conditions.  It  is  my 
present  belief  that  the  asbestos  form  is  never  a  result  of  original  crys- 
tallization, but  is  always  secondary,  the  original  mineral  doubtless  being 
an  orthorhombic  or  monoclinic  pyroxene,  or  perhaps  an  amphibole. 
The  references  made  to  the  works  of  Blum,  Heddle,  San^berger  and 
others,  in  the  earlier  parts  of  this  paper,  seem  to  point  to  this  conclu- 
sion. It  is  possible  in  such  cases  that  the  mineral  derived  from  the 
rhombic  maguesian  pyroxenes  may  take  the  form  of  anthophyllite,  and 
those  from  monoclinic  lime-magnesiau  pyroxenes  that  of  tremolite. 
Such  a  rule  can  scarcely  be  considered  as  universal,  since  in  many  cases 
the  mineral  undergoes  more  or  less  chemical  as  well  as  molecular  alter- 
ation under  these  conditions.  The  absence  of  appreciable  quantities 
of  alumina  in  the  asbestos  proper  is  perhaps  the  strongest  argument 
against  its  derivation  from  augite  or  other  aluminous  pyroxenes,  though 
it  is  doubtless  to  such  an  origin  that  we  can  trace  the  uralites  from 
Nahaut  and  Maiden. 

There  is  ample  field  here  for  further  observation,  and  should  this 
pai)er  be  efiective  in  causing  collectors  to  note  more  carefully  than 
heretofore,  not  merely  where  the  mineral  occurs,  but  how  it  occurs  and 
with  what  associations,  it  will  serve  at  least  one  good  purpose. 

'  Dana,  on  p.  389  of  his  *'  System  of  Mineralogy,"  latest  edition,  mentions  the  possi- 
bility that  **  some  a«bestus  may  properly  belong  to  the  pyroxene  group."  It  is 
evident  that,  with  the  possible  exception  of  the  uralites  from  Maiden  and  Nabant, 
none  of  the  samples  examined  by  tlie  writer  can  be  referred  to  the  monocliDic 
pyroxenes,  though  on  strictly  chemical  grounds  many  of  those  caUed  anthophyllite 
might  equally  well  be  called  enstatite. 
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PRELIMINAEY  DESCRIPTION  OF  SOME  NEW  BIRDS  FROM 
THE  GALAPAGOS  ARCHIPELAGO. 


By  Robert  Ridqway, 

Curator  of  the  Department  of  Birds. 


During  the  final  elaboration  of  my  monograph  of  the  birds  of  the 
Galapagos  Archipelago,*  the  necessity  of  again  examining  some  of  Dr. 
Banr's  specimens  became  evident.  These  were  kindly  lent  me  by  Dr. 
Banr,  and  have  been  most  carefully  compared.  As  a  result  I  find 
myself  compelled  to  describe  the  following  as  new,  it  being  impossible 
to  identify  them  with  any  of  the  forms  already  named. 

GEOSPIZA  PACHYRHYNCHA,  new  species. 

Specific  char<icter»,-—^\m\!L^v  to  G.  strenua,  Gould,  but  bill  much  thicker 
and  broader  at  the  base  than  in  that  form,  in  this  respect  nearly  or  quite 
equaling  G,  magniroatris^  Gould.  Exposed  culmen,  plus  0.90  inch;^ 
depth  of  bill  at  base,  0.88;  width  of  mandible  at  base  (across  chin),  0.70; 
gonys,  0.40. 

Range. — Galapagos  Archipelago  (Tower  Island,  collected  by  Baur  and 
Adams.    Type  in  Dr.  Baur's  collection). 

GEOSPIZA  PATIGATA,  new  species. 

Specific  characters. — Similar  to  G.  intermedia^  Ridgway,  of  Charles 
Island,  but  slightly  larger,  with  the  bill,  legs,  and  toes  decidedly  longer. 
Wing,  2.65-2.82  inches;  tail,  1.65-1.73;  culmen,  0.82-0.89;  depth  of  bill 
at  base,  0.40;  width  of  mandible  at  base  (across  chin),  0.35-0.39;  tarsus, 
0.85-0.90. 

Range. — Galapagos  Archipelago  (Indefatigable  Island,  collected  by 
Habel,  Townsend,  Baur  and  Adams;  ?Y  Chatham  Island,  collected  by 
To^nsend). 

Type.—^o.  116048,  U.  S.  N.  M.,  male  adult,  Indefatigable  Island, 
April  12, 1888;  collected  by  C.  H.  Townsend. 

>8ee  Proc.  U.  S.  Nat.  Mus.,  XVII,  1894,  p.  357. 

'The  measurements  here  given  are  taken  from  a  drawing,  the  specimens  having 
been  returned  to  Dr.  Baur. 

Proceedings  of  the  United  States  National  Moseom,  Vol.  XVIII— No.  1067. 
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The  Specific  name  is  suggested  by  the  tedious  character  of  the  work 
involved  in  discriminating  the  forms  of  this  extremely  difficult  group 
of  birds. 

CAMARHYNCHUS  BINDLOEI,  new  species. 

Specific  characters. — Similar  to  C,  habelij  Sclater  and  Salvin,  of  Abing- 
don Island,  but  rather  larger,  with  decidedly  larger  bill,  the  latter  with 
culmen  much  less  compressed.  Adult,  male  (type) :  Wing,  2.92  inches; 
tail,  1.82;  culmen,  0.68;  depth  of  bill  at  base,  0.31 ;  gonys,  0.33;  width  of 
mandible  at  base,  0.45;  tarsus,  0.85;  middle  toe,  0.60. 

Range. — Galapagos  Archipelago  (Bindloe  Island). 

Type  in  collection  of  Dr.  G.  Baur. 

CAMARHYNCHUS   COMPRESSIROSTRIS,  new  species. 

Specific  characters. — Adult  male  unknown.  Adult  female  similar  to 
that  of  C.  psittacultLSj  Gould,  but  smAller,  with  the  bill  much  narrower, 
more  compressed,  and  with  straighter  culmen ;  basal  width  of  mandible 
(across  chin)  less  than  length  of  gonys,  instead  of  greater,  and  basal 
depth  of  bill  less  than  length  of  maxilla  from  nostril.  Measurements 
of  type:  Wing,  2.57  inches;  tail  defective;  culmen,  0.60;  basal  depth' 
of  bill,  0.40;  gonys,  0.32;  basal  width  of  mandible,  0.29;  tarsus,  0.90; 
middle  toe,  0.60. 

Range. — Galapagos  Archipelago  (Jervis  Island). 

Type  No.  471,  collection  of  Dr.  G.  Baur,  Jervis  Island,  August  8, 1891, 

CAMARHYNCHUS  INCERTUS,  new  species. 

Specific  characters. — (Adult  male  unknown.)  Adult  female  most 
like  that  of  G.  compressirostris,  of  Jervis  Island,  but  smaller  (the  bill 
especially),  with  upper  parts  brighter  olivaceous  and  under  parts 
distinctly  yellowish  buflF.  Similar  in  color  to  C.  salvinij  Eidgway,'  of 
Chatham  Inland,  but  much  larger.  Measurements  of  the  type:  Wing, 
2.50  inches;  tail,  1.50;  culmen,  0.53;  gonys,  0.29;  basal  width  of  mandible, 
0.29;  tarsus,  0.82;  middle  toe,  0.57. 

Range. — Galapagos  Archipelago  (James  Island). 

Type  !N"o.  521,  collection  of  Dr.  G.  Baur,  James  Island,  August  13, 1891. 

^Camarhynchus  salvini,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XVII,  No.  1007,  Nov.  15, 
1894,  p.  364.  '  ^ 
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THE    CLASSIFICATION    AND    GEOGRAPHICAL    DISTRIBU- 
TION OF  THE  PEARLY  FRESHWATER  MUSSELS. 


By  Charles  T.  Simpson, 

Aid,  Department  of  Molluska, 

The  naiades,  or  pearly  fresb-  water  mussels,  have  a  universal  distribu- 
tion throughout  thex>ODds,  lakes,  and  streams  of  the  world,  not  only  on 
the  continents,  but  on  most  of  the  larger  and  some  of  the  smaller  islands. 
Some  of  the  genera  have  probably  extended  back  with  but  little  change 
to  the  beginning  of  Mesozoic  or  possibly  well  into  Paleozoic  time;  hence 
their  study  is  an  extremely  interesting  one,  which  may  help  us  in 
obtaining  a  knowledge  of  the  distribution  of  other  life,  and  the  muta- 
tions of  land  and  sea  in  time  past. 

I.  CLASSIFICATION  OF  THE  NAIADES. 

In  1806^  and  1812 ^  Lamarck  established  the  family  of  Nayades,  which 
he  afterwards  changed  to  Naiades,^  and  in  which  he  placed  two  genera, 
Vnio  and  Anodonta.  In  1819  he  added  the  genera  Hyria  and  Iridina^ 
but  placed  Castalia  wrongly  in  the  family  Trigoniacea,  an  error  which 
was  rectified  by  Ferussac  in  1822,  by  Latrielle  in  1825,  by  Blainville  in 
the  same  year,  and  by  Menke  in  1828.  In  1820  Rafinesque^  created  the 
family  Pediferia  for  Unto,  Anodontaj  and  several  related  genera,  includ- 
ing CycUis. 

Blainville  in  1825*  refused  to  accept  the  classification  of  Lamarck, 
and  made  a  family  Submytilacea,  with  the  genera  Anodonta,,  UniOj  and 
Carditaj  thus  returning  to  the  errors  of  Poli,  who  in  1795*  gave  the  name 
Limncea  to  animals  inhabiting  the  shells  belonging  to  the  genera  TJnio^ 
Anodonta,  and  Carditu. 

The  name  UnionidaB  was  created  in  1828  by  Fleming,'  and  adopted 
afterwards  by-Gray,"*  Swainson,^  and  other  modern  authors.*® 

1  Philosophie  Zoologiqne,  p.  328, 1805. 
3£xtrait  da  Gouts  de  ZooL,  p.  106, 181^. 
3  Phil.  Zoologiqne,  I,  p.  318, 1830. 

*  Ann.  G6u6t,  Sciences  Physiques,  p.  290, 1820. 

*  Man.  de  Malacol.  et  Conchyliol.,  p.  537, 1825. 
•^  Testacea  Utriusque  SiciliaB,  II,  p.  253, 1795. 

7  Hist.  British  Animals,  p.  408,  1828. 

•^In  Turton,  A  Manual  of  the  Land  and  Fresh- water  Shells,  p.  288,  1840. 

»  Treatise  on  Malacology,  p.  259, 1840. 

'*^The  names  of  Lamarck,  Raiinesqne  and  Blainville  can  not  be  considered,  since  it 

IS  a  rule  in  nomenclature  that  a  family  or  subfamily  name  must  be  founded  on  one 

of  its  principal  genera.     Hence  Unionido'  must  take  precedence. 

Proceedinga of  the  United  States  Xaiional  Mumaiii,  Vol.  XVIII— Xo.  U»68. 
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Swaiiison  in  1840'  divided  the  Unionidae  into  five  subfamilies,  from 
a  study  of  the  shell:  First,  TJnioninse  {Unio^  Lamarck;  ^glia,  Swain- 
son;  Mysca,  Turton);  Second,  Hyrianee  {Iridea^  Swainson;  CastoHa^ 
Lamarck;  Hyria^  Lamarck;  Hyruiella^  Swainson);  Third,  Iridininse 
(/rtc/i7ia,  Lamarck;  Ca/^i»cap/ia,  Swainson ;  M^cetopu^,  A.  d'Orbigny); 
Fourth,  AnodontinaB  (subgenera -4. no^/on,  Lamarck,  etc.);  Fifth,  Alas- 
modontinae  {Alasmodon^  Say). 

Gray  in  1847,^  following  the  anatomical  papers  of  A.  d'Orbigny  and 
other  authors,  proposed  to  form  a  new  family,  Mutelidae,  with  the 
genera  Mutela^  Leila,  Fleiodony  and  a  part  of  Paxyodon  of  Schumacher. 
These  genera  diflfer  from  Unio  by  the  presence  of  two  distinct  siphons, 
and  were  separated  from  the  Dnionidae  for  that  reason.  Previously 
Gray,  in  1842,^  had  made  a  family  MycetopodidsB  for  the  genus  Myee- 
topoda,  d'Orbigny,  on  account  of  the  foot  presenting  a  remarkable  con- 
formation. 

The  views  of  Gray  have  been  adopted  by  many  authors,  who  have 
admitted  among  the  Naiades  of  Lamarck  two  or  three  families;  others 
an  equal  number  of  subfamilies.  Thus  H.  and  A.  Adams*  admit  two 
families:  Uniooidae  (subfamilies  Unioninae  and  Mycetopinae)  and  Mate- 
lid%.  Ghenu'  enumerates  three  subfamilies:  Unioninae,  MycetopindB, 
andlridinae;  Gill,^  three  families :  Unionidse,  Lridinidae,  and  Mycetopo- 
didae;  Clessin,''  two  subfamilies,  to  which  he  gave  the  names  generally 
adopted  for  the  families — Unionidae  and  Mutelidae;  Tryon,"  three  tami- 
lies:  Uuionidae,  Iridinidae,  and  Mycetopodidae ;  and  Fi8cher,'two  sub- 
families: Unioninae  and  Mutelinae. 

We  see,  then,  that  all  the  authors  agree  to  make  two  grand  divisions 
among  the  Naiades  of  Lamarck,  based  upon  the  fact  of  the  siphons 
being  more  or  less  complete.  The  other  organs  of  the  animals,  which 
to  a  lesser  extent  serve  for  purposes  of  classification,  have  been  exam- 
ined by  Troschel  ^^  and  characterize  the  nine  genera  which  are  known 
in  the  family  Unionidae.  The  anatomical  classification  of  Agassiz**  is 
not  applicable  to  these  mollusks  in  North  America.  Isaac  Lea''  at- 
tempted to  classify  the  Uuionidae  by  the  external  characters  of  the  shell, 
the  hinge  (dorsal  border  symphynote  or  non-symphynote),  the  sculp- 
ture and  the  form.    This  classification  is,  of  course,  largely  artificial, 


'Treatise  ou  Malacology,  p.  377,  1840. 

«Proc.  Zool.  Soc.  London,  p.  197, 1847. 

•^Syn.  Brit.  Mus.,  pp.  81,  92, 1842. 

<The  Genera  of  Recent  Mollusks,  II,  p.  505,  1857. 

*  Manuel  Conchyl.  et  Pal^ont.  Conch.,  II,  pp.  136, 147,  1862. 

<^Arrang.  Families  of  Mollusks,  p.  20,  1871. 

'Malakozool.  Blatt,  XXII,  p.  12,  1875. 

«Struc.  and  Syst.  Conch.,  Ill,  p.  237,  1884. 

^Manuel  de  Conchyliol.,  p.  998. 
»o  Wiegmann's  Archlv,  XII,  1847. 

"  In  W.  Stimpson,  The  Shells  of  New  England,  1851.    See  also  Archiv  fiir  Naturg., 
1852,  p.  41. 

^^  A  Synopsis  of  the  Family  Unionida*,  pp.  xxiv,  xzv,  1870,  and  in  earlier  editions. 
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since  it  brings  together  many  unrelated  species  and  widely  separates 
others  that  have  strong  affinities.  In  justice  to  Dr.  Lea  it  should  be 
said  that  he  regarded  it  as  merely  a  temporary  expedient,  to  be  super- 
seded by  a  more  natural  method  when  a  better  knowledge  of  the  soft 
parts  could  be  obtained. 

H.  von  Ihering  has  recently  proposed  a  new  classification^  of  the 
^Naiades,  taking  the  form  of  their  larvae  as  a  distinctive  character.  While 
the  species  of  Europe  and  North  America  have  a  larva  (Glochidium) 
furnished  with  a  bivalve  shell,  which  can  completely  inclose  it,  a  cer- 
tain number  of  forms  of  South  America  pass  through  a  peculiar  stage, 
named  Lasidium  by  v.  Ihering,  in  which  the  larva  is  formed  of  three 
segments,  carrying  only  a  small  single  shell  on  the  middle  part  The 
same  stage  is  probably  passed  through  by  the  young  of  several  Afri- 
can genera.  In  consequence  he  divides  the  Naiades  into  two  fami- 
lies— the  MutelidsB  (genera  Leila,  Gray;  Fossula,  Lea;  Mycetopus,  A. 
d'Orbigny;  Glabaris,  Gray;  Aplodon,  Spix;  Pla^iodon,  Lea;  Solenaiaj 
Conrad;  Muiela^  Scopoli;  Iridinaj  Lamarck;  Spathaj  Lea)  and  the 
Unionidse  (genera  Hyridj  Lamarck;  Oa«ta^ia,  Lamarck;  Castalina,  y. 
Ihering;  [Tnio,  Philipsson ;  Jtfar^ori^ana,  Schumacher;  Cm^arta,  Schu- 
macher; Pgeudodon,  Gould,  and  Anodonf a,  Lamarck). 

The  foregoing  sketch  of  the  classification  of  the  Naiades  is  taken  in 
part  from  the  admirable  work  of  Fischer  and  Crosse  on  Mexican  and 
Central  American  moUusks.^ 

In  the  present  state  of  our  limited,  and  in  some  cases  total  hick  of 
knowledge  of  the  anatomy  of  several  of  the  genera  of  Naiades,  any  classi- 
fication must  be  more  or  less  tentative.  The  division  of  these  mollusks 
by  most  authors  into  two  families,  Unionid^e  and  Mutelidae,  or  two  sub- 
families, UnioninsB  and  Mutelinae,  founded  upon  the  incompleteness  or 
completeness  of  the  development  of  siphons,  can  not  stand.  This  has 
been  shown  by  the  researches  of  Lea  and  d'Orbigny  into  the  anatomy 
of  Oliibaris  many  years  ago;  for  while  some  species  of  this  genus  have 
the  mantle  closed  posteriorly  so  as  to  form  siphons,  in  others,  which  are 
evidently  closely  related,  the  mantle  is  free.  More  recently  v.  Ihering 
has  shown  ^  that  a  given  species  of  his  genus  Castalina  may  have  an 
animal  which  has  the  two  siphons  completely  developed,  thus  placing 
it  with  the  Mutelidse,  or  it  may  be  that  of  a  perfect  Unio^  having  no 
siphons  at  all,  thus  belonging  with  the  Unionidse.  The  same  thing  is 
true  to  some  extent  in  the  well-known  genus  Castalia,  and  it  fs  quite 
probable  that  this  character  will  be  found  to  vary  in  other  genera  of 
Naiades. 

80  far  as  conchological  characters  are  concerned,  Oastalia  (and  with 
it  Castalinaj  which  has  been  separated  from  it)  and  Ryria,  though 
hitherto  placed  with  the  MuteliddB,  are  evidently  members  of  the 


» Archiv  ffir  Naturgeschichte,  p.  52, 1893. 

^Mission  Scientifiqne  au  Mexique  et  daDS  TAiuerique  Centrale,  7th  part,  II,  p.  505, 
lS9i. 
3  Zool.  Anzeiger,  Noa,  380  and  381,  1891-92,  pp.  1-14.  ^  j 
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CTnionidoB.^  The  Castalias,  Castalinas  and  Hyrias  have  the  radial  beak 
sculpture  which  is  found  on  every  species  of  South  American  UniOy  but 
on  none  of  the  other  Kaiades.  The  hinge  teeth  consist  of  cardinals 
and  laterals,  the  former  being  more  divided  than  is  usual  in  UniOy 
though  there  are  some  species  in  the  latter  genus  which  have  the  car- 
dinals separated  into  several  parts.  The  laterals  are  Unionoid,  but  are 
more  or  less  vertically  striated  in  Castalia  and  Castalina^  and  some- 
times, to  a  certain  extent,  in  Syria.  This  latter  character,  however,  is 
not  generic  or  even  specific.  The  hinge  teeth  in  the  bivalves  were 
undoubtedly  developed  in  order  to  lock  the  valves  of  such  species  as 
were  subject  to  shock,  and  prevent  them  from  being  twisted  out  of 
place.  I  believe  it  will  be  found  that  in  most,  if  not  all  cases  where  they 
are  needed,  the  shell  never  opens  so  far  but  what  they  lock  one  valve  with 
the  other.  The  mantle  is  carried  as  a  thin,  tough,  elastic  sheet  between 
the  hmge  plates  and  over  the  teeth  in  the  Naiades,  and  it  will  be 
readily  seen  that  any  unusual  roughening,  such  as  the  development  of 
granules  or  vertical  striation,  would  render  them  much  less  liable  to 
slip  than  If  they  were  smooth.  Hence,  in  many  solid-shelled  Unionids, 
especially  in  elongated  species,  the  character  of  vertical  teeth  stria- 
tion will  be  found.  It  is  especially  developed  in  many  of  the  heavy  Chi- 
nese Unios,  and  I  have  noticed  it  in  Unto  paraUelapipedon  of  South 
America,  in  Unio  shepardianus^  ligamentinti8,  crasauSy  luteolus,  anodon- 
toidesy  and  others,  of  the  Gnited  States.^ 

Unio  Jcraussi,  Lea,  of  Surinam,  of  which  the  type  is  in  the  National 
Museum  (No.  84379),  seems  to  stand  about  midway,  conchologically^ 
between  Unio  and  Castalia^  but  in  a  different  direction  from  Cmsiulina, 
It  has  the  strong  radial  beak  sculpture  of  Oaataliay  especially  near  the 
posterior  ridge,  where  it  extends  more  than  one-third  of  the  distance 
from  the  beaks  to  the  periphery.  It  is  much  inflated,  and  has  a  form 
more  circular  than  that  of  Castalia j  a  brown  epidermis  and  strong  con- 
centric sculpture.    The  teeth  stand  about  midway  between  those  of 

Uhering  believes  that  Hyria  will  be  found  to  vary  in  the  character  of  its  mantle 
openings  in  the  same  way  that  Castalina  and  Castalia  do.  (Zool.  Auzeiger,  Nos.  380 
and381,  1891-92,p.  5.) 

'Hlie  characters  of  the  teeth  of  the  four  genera  Unio,  Hyria^  Castalia  and  CasialinCy 
are  very  variable.  Unio  oharruanus,  d'Orbigny,  has  about  4  strong  cardinals  and  sev- 
eral minor  teeth  in  each  valve,  besides  the  ordinary  laterals,  which,  with  quite  a 
number  of  not  closely  related  species  f^om  Brazil,  show  traces  of  vertical  striation. 
Unio  aeutirostris,  Lea,  from  southern  South  America,  has  about  12  denticles  in  the 
cardinal  area  of  each  valve.  In  the  younger  shells  there  are  usually  the  ordinary 
compressed  cardinals,  one  in  the  left  valve  and  two  in  the  right,  and  as  the  specimens 
become  adult  they  split  up  and  assume  a  very  different  appearance.  Unio  pata- 
gonicus,  d'Orbigny,  shows  this  transition  finely.  In  Unio  gibbosua,  Barnes,  of  the 
United  States,  the  laterals  are  quite  often  somewhat  vertically  striated,  and  some- 
times have  oblique  strise  pointing  anteriorly  or  posteriorly.  Specimens  of  CMtalina 
martenai,  v.  Ihering,  in  the  National  Museum  (No.  125736),  plainly  show  both  vertical 
and  oblique  strise  on  the  laterals  in  the  same  hinge,  the  oblique  lines  being  finer 
and  partly  laid  over  the  vertical  ridges. 
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Unio  and  Castalia,  the  cardinals  being  somewhat  elongated  and  broken; 
and  these,  with  the  laterals,  are  more  or  less  corrngated,  and  show  traces 
of  vertical  striatiou.  It  was  named  Castalia  sulcata  by  Krauss,  but 
was  placed  in  Unio  by  Lea,  and  as  its  specific  name  was  preoccupied  in 
the  latter  genus,  he  changed  it  to  Jcraussi. 

Castalia  duprei^  Lea,  shows  characters  in  the  teeth  which  approach 
ffyria.  It  is  a  smooth,  light  yellowish  green  shell  of  thin  texture,  trian- 
^lar  in  outline,  and  much  inflated,  with  an  excessively  high,  sharp 
keel  running  from  the  beaks  to  the  x)08terior  basal  margin.  The  cardi- 
nals are  much  elongated  and  sometimes  broken,  as  in  Hyria.  The 
arch  of  the  hinge  plate  under  the  beaks  is  high  and  sharp.  There  is  no 
radiating  sculpture,  and  there  appears  to  be  none  of  any  kind  on  the 
beaks.  I  agree  with  von  Ihering  that  this  should  quite  probably  be 
placed  in  a  new  genus. 

Ryria.  on  the  other  hand,  seems  to  be  equally  connected  with  Unio, 
In  ZT.  stevensi.  Lea,  from  northern  South  America,  the  form,  sculpture, 
and  external  appearance  are  decidedly  like  that  of  Hyria  corrugata^  it 
being  furnished  with  quite  a  distinct  anterior  dorsal  wing  and  a  slight 
hint  at  one  posteriorly.  This  species  of  Hyria  is  sometimes  destitute 
of  a  wing  behind,  and  this  part  of  the  shell  occasionally  ends  in  a  some- 
what obtuse  angle.  The  hinge  teeth  of  Unio  stevensi  partake,  to  some 
extent,  of  the  characters  of  both  genera,  though  they  are  more  Uuion- 
oid  than  Hyrioid.  The  species  should  probably,  however,  be  placed  in 
Hyria. 

Unio  ortonij  Lea,  of  which  the  type — a  single  left  valve,  and  the 
only  specimen  I  have  seen — is  in  the  Museum  collection  (No.  25430, 
U.  S.  N.  M,),  approaches  the  form  of  Unio  somewhat,  but  its  sculpture 
is  very  much  like  that  of  Hyria,  and  its  cardinals  are  multifid.  It  is 
very  doubtful  which  genus  should  receive  it,  and  it  quite  probably 
should  have  a  new  generic  name. 

I  think  there  can  be  little  doubt  that  the  relation  between  these  four 
genera,  UniOj  Hyria,  Castalia  and  Gastalina,  is  a  close  one  anatomically 
and  conchologically,  and  that  they  must  all  be  placed  in  one  family  in 
any  natural  arrangement  Yet  in  a  classification  based  upon  the  devel- 
opment or  want  of  development  of  the  siphons,  the  former  has  been  made 
the  type  of  one  family,  the  IJnionidae,  and  the  other  three  have  been 
placed  in  another,  the  Mutelidae.  Olabaris,  which,  as  I  have  shown, 
may  have  either  perfect  siphons  or  an  open  mantle,  has  generally  been 
placed  in  the  genus  Anodonta,  in  the  Unionidae,  though  some  authors 
give  it  a  place  in  the  other  family.  Mycetopusy  which  has  an  open 
mantle,  has  generally  been  put  in  the  Unionidae,  but  it  is,  as  I  expect 
to  show  farther  on,  more  likely  a  member  of  the  Mutelidae. 

So  far  as  I  am  aware,  nothing  is  known  of  the  larval  state  of  any 
of  the  African  Naiades,  so  that  the  character  of  the  embryo,  on  which 
von  Ihering  bases  his  classification,  can  not  yet  be  used  in  determining 
the  relationships  of  the  peculiarly  African  genera. 
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Genus  UNIO,  Retzius. 

It  seeras  to  be  impossible  to  ascertain  with  certainty  who  is  the 
author  of  this  genus.  In  1788  Lauren tius  Miinter  Philipsson  described 
it  in  a  thesis  delivered  under  the  presidency  of  his  master,  Betzius,^ 
at  the  University  of  Lund,  in  Sweden,  at  a  public  examination  for  a 
doctor's  degree.  Whether  Philipsson  or  Retzius  should  be  credited 
with  the  genus  can  not  be  jwsitively  known,  as  it  is  believed  by  some 
that  the  master  was  the  author  of  the  dissertation,  which  the  student 
merely  defended.  I  am  inclined  to  take  this  view  of  the  matter,  for  the 
reason  that  Retzius  was  an  author  of  repute,  while  it  is  not  known  that 
Philipsson  ever  gave  any  attention  to  natural  history  or  was  the  author 
of  any  genera  or  species  before  or  since.  There  was  no  special  desig- 
nation of  any  type,  but  the  8i)ecies  were  mentioned  in  the  following- 
order:  Unto  margariti/erus^  U.crassuSj  U.iumiduSj  U.pictorum,  U.ovaliSy 
and  U.  corrugatus. 

We  can  not  consider  the  genus  Margaritana^  founded  on  the  absence 
of  lateral  teeth,  a  valid  one,  because  the  first  species  which  is  mentioned 
in  this  list  is  the  type  of  the  geiius  Unio  (and  also  of  MargaritanOj 
founded  many  years  later),  and  this  Is  placed  by  itself  in  a  section 
which  is  designated  as  lacking  lamellar  teeth,^  while  the  other  five  spe- 
cies are  put  in  a  second  section,  characterized  by  lateral  teeth.  There- 
fore, in  case  of  a  generic  separation,  founded  on  the  presence  or  absence 
of  lamellar  teeth,  the  species  wanting  them  would  have  to  be  placed  in 
the  genus  Unio,  and  another  name  given  to  the  forms  having  both  sets 
of  teeth.  But,  as  I  shall  show  farther  on — I  think  satisfactorily — that 
the  different  species  usually  placed  in  Margaritanu  are  merely  Unios 
with  ordinarily  imperfect  teeth,  we  can  use  Retzius'  generic  name  to 
include  all  the  forms  that  are  commonly  placed  in  the  two  genera. 

The  genus  Unio  is  by  far  the  most  numerous  in  8X)ecies,  and  is  the 
most  widely  distributed  of  any  of  the  Kaiades,  as  well  as  the  most 
variable  in  its  characters.  It  is  found  in  the  fresh  waters  of  all  the 
continents,  especially  in  the  rivers  and  streams,  while  the  nearly  related 
Anodonta  is  more  commonly  an  inhabitant  of  lakes  and  iH)nd8. 

In  the  East  Indian  Archipelago  it  is  met  with  in  x>erhaps  all  the  larger 
islands,  extending  east  into  the  Solomon  group;  it  is  abundant  in  Aus- 
tralia, New  Zealand,  Tasmania,  the  Philippines  and  Japan.  It  is 
found  in  Ceylon,  Madagascar,  the  British  Isles,  and  in  Cuba.  The  only 
considerable  continental  areas  in  which  it  is  believed  not  to  occur  are 
that  part  of  North  America  lying  south  of  the  fortieth  parallel  of  north 
latitude,  having  a  drainage  into  the  Pacific;  the  extreme  arctic  regions, 
and  a  considerable  area  of  the  Sahara  and  Gobi  deserts. 


>Di88ertatio  historico-naturalis,  eistens  nova  teataceoram  genera,  p.  16.  The  fol- 
lowing is  the  original  diagnosis:  "Unio. — Animal  ascidia.  Testa  bival vis,  fequi^ 
valyiSy  sequilatera. — Cardo.  Dens  anl  in  valvula  dextra  solidns,  snbintrosns,  in 
sinistra  duplex;  omnes  crenulati.  In  plnrimus  dens  Tulvie  longitndinaUs  lamel- 
laris  intra  siuistroe  valvulae  bilaraellarem. 
'  Dente  vulvae  nullo,  sed  marge  borizoutalis.  ^  i 
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On  acGoant  of  the  great  variability  of  characters  of  the  shell  aud 
animal  of  many  of  the  different  species,  a  number  of  conchologists,  among 
whom  are  Baflnesqne,^  Swainson,'  Agassiz^aiid  others,  have  attempted 
to  divide  the  genas  into  other  genera  and  subgenera.  These  groups 
are,  I  believe,  unworthy  of  any  scientific  standing  on  account  of  the 
absolute  blending  of  conchological  characters  in  many  cases  and  the 
great  variability  of  the  soft  parts. 

Iheringhas  stated^  that  the  South  American  Unios,  so  far  as  his 
knowledge  goes,  develop  the  embryos  in  the  inner  brauchisB  and  not  in 
the  outer.  Sutor  has  examined  a  number  of  the  New  Zealand  Unios  in 
order  to  determine  whether  they  were  closely  related  anatomically  to 
those  of  South  America,  and  he  states^  that  he  found  nearly  all  the 
embryos  in  the  inner  branchiae.  Conchologically  there  is  a  very  close 
relation  between  the  Unios  of  New  Zealand,  Australia,  Tasmania  and 
Sonth  America,  and  there  can  be  little  doubt  that  the  species  throughout 
have  this  anatomical  peculiarity.  In  addition  to  this,  the  embryos  of  the 
anntral  species  seem  to  be  mostly  destitute  of  hooks,  and  von  Ihering 
believes  that  they  do  not  pass  a  part  of  their  larval  stage  encysted  on 
the  fins  and  gills  of  fishes,  as  do  many  of  those  of  the  northern  hemi- 
sphere.* 

On  the  other  hand,  the  Unios  of  the  northern  hemisphere,  so  far  as  is 
known,  bear  their  embryos  in  the  outer  gills,  and  a  considerable  pro- 
portion of  them  have  hooks.  Lea  found  these  appendages  in  a  large 
number  of  embryos  of  Unios  and  Anodontas,  but  absent  in  others.  In 
those  of  U.  luteolm  he  found  no  hooks,  but  the  nearly  related  U.  radiatus 
was  furnished  with  four  small  ones,  while  in  some  specimens  of  Ano- 
donta  ovatUj  Lea,  they  were  present  and  in  others  absent.^ 

It  is  possible  that  hooks  may  be  in  some  cases  developed  on  the 
embryo  at  one  stage  of  its  existence,  and  become  broken  off  or  obsolete 
at  another,  as  Lea  found  some  examples  in  which  they  were  imperfectly 
developed.  Some  of  the  species  of  Europe  have  been  actually  observed 
attached  to  the  gills  and  fins  of  fishes  by  these  hooks,  and  it  is  quite 
probable  that  many  of  those  of  North  America  have  similar  habits. 
During  this  period  of  attachment,  which  occupies  two  months  or  more, 
the  larvse  become  encysted,  and  the  organs  develop,  though  the  shell 
does  not  increase  greatly  in  size 

So  far  as  I  know,  all  the  Unios  of  South  America,  south  of  the  Isth* 


»Mon.  des  Coq.  Biv.  Fluv.  de  la  Riv.  Ohio,  1820.  Ann.  G^n.  des  Sci.  Phys.,  Brux., 
p.  291. 

'A  TreatiRe  on  Malacology,  1840,  p.  266. 

»Arehlv  fiir  Nat.,  1852,  p.  42. 

<New  Zealand  Jonmal  of  Science,  I,  No.  4  (n.  s.),  p.  152,  1891. 

"New  Zealand  Joarnal  of  Science,  I,  No.  6  (n.  s.),  p.  250, 1891. 

*^  Lea  fonnd  hooks  on  the  embryos  of  Umo  peculiaria  and  U.  firmus,  two  well- 
known  Sonth  Auierioan  species.  (Obs.,  XII,  pp.  26, 28.)  He  also  states  that  Unto  mul- 
tiplicatH9y  Lea,  U,  ruhiffinosna,  Lea,  U,  kleinianuHf  Lea,  and  U,  eubrotundus,  Lea,  bear 
the  embryos  in  all  fonr  leaves  of  the  branrhiio. 

'Obs.  on  the  Genus  Unio,  VI,  p.  49,  X,  p.  89. 
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mus  of  Panama,  have  radial  beak  sculpture,  which  sometimes  extoida 
well  over  the  body  of  the  shell.  I  know  of  no  others  having  this  char- 
acter except  Unio  rotundatus^  Lamarck,  of  Texas  and  Louisiana,  which 
occasionally  exhibits  this  peculiarity  in  a  slight  degree,  and  which, 
singularly  enough,  by  its  form  resembles  many  of  those  of  South  Amer- 
ica. The  Unios  of  New  Zealand  and  Australia  have,  so  far  as  I  have 
been  able  to  observe,  curved  or  imperfectly  radial  beak  sculpture, 
approaching  somewhat  that  of  several  of  the  species  of  South  America. 
Nearly  all  the  austral  forms  (excepting  those  of  Africa)  have  peculiarly 
compressed  cardinal  teeth,  there  being  a  single  one  in  the  light  and 
two  in  the  left  valve,  sometimes  slightly  multifid,  and  between  those 
of  the  latter  valve  there  is  a  parallel-sided  pit,  into  which  the  cardinal 
of  the  right  valve  fits. 

I  believe  that  these  characters  of  the  shell  and  embryo,  which  seem 
to  be  reasonably  constant,  will  justify  the  separation  of  the  Unios  of 
South  America,  Australia,  New  Zealand  and  Tasmania  into  a  subgenus, 
for  which  may  be  used  the  name  Diplodon,  applied  by  Spix  to  Unio 
eUiptictis  and  U.  rotundus  of  Brazil.^  There  can  be  but  little  doubt 
that  these  belong  to  a  different  and  perhaps  older  phylum  than  the 
species  of  Europe,  Asia,  Africa  and  North  America,' 

The  writer  has  proposed  for  the  American  species^  a  subdivision  into 
groups,  which  should  contain  species  evidently  allied  by  conchological, 
anatomical  and  embryological  characters.  Each  group  he  proposed  to 
cull  after  some  widely  distributed,  abundant  and  characteristic  species 
belonging  to  it.  Thus  an  assemblage  of  solid,  oval  forms  with  radiating 
stripes,  common  in  the  Mississippi  Valley,  is  fairly  typified  by  the  well- 
known  TJnio  Ugamentimis  of  Lamarck;  another  of  large,  rather  light, 
inflated  forms  from  the  same  region,  is  represented  by  U.  ventrico^vsj 
Barnes;  a  third,  consisting  of  compressed,  rhomboid  species  of  the 
Atlantic  drainage,  by  U.  complanatus;  and  to  speak  of  these  different 
divisions  as  the  group  of  Unio  UgainentimiSj  U.  occidens^  or  U.  compla- 
natus  group,  at  once  conveys  to  the  mind  of  the  merest  novice  just  what 
is  meant. 

The  arrangement  is  not  at  all  a  new  one,  having  been  used  more  or 
less  by  Lea,  Lewis,  Call,  Marsh,  and  other  conchologists.  Kecently 
Fischer  and  Crosse^  in  monographing  the  Mexican  and  Central  Ameri- 
can Anodontas  and  Unios,  group  them  in  the  same  way,  but  apply  spe- 
cial names  to  the  sections.  It  seems  to  me  that  such  names  merely 
tend  to  cumber  the  literature,  and  uselessly  add  to  the  labor  of  the 
conchologist  in  committing  them  to  memory. 

In  arranging  the  Naiades  of  the  National  Museum,  I  have  become 
convinced  that  this  system  of  grouping,  as  I  have  outlined  it,  is  practi 


'Test,  Fluv.  Bras.,  p.  33,  1827. 

'Lea  believed  that  a  natural  classification  would  be  founded  on  the  deyelopnieut 
of  the  embryos  in  the  internal  or  external  branchiae. 
»Proc.  r.  S.  Nat.  Mus.,  XV,  1892,  p.  405,  and  Amer.  Nat.,  XXVII,  No.  316,  p.  353. 
♦Miss.  Sci.  aux  Mex.  dans  TAni.  Cent.,  7th  part,  II,  pp.  517,  555,  1894. 
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cal,  and  may  be  applied  to  every  genus,  and  that  we  may  thus  refer  to 
certain  species  as  belonging  to  the  group  of  Unio  littoralis,  the  group 
of  Anodonta  cygnea^  the  group  of  Spatha  rubens,  and  the  like. 

In  1817  Schumacher^  subdivided  UniOj  and  established  the  genus  Mar- 
garitana  for  the  Z7.  (Mya)  margaritiferus  of  Linnteus,  on  account  of  the 
fact  that  it  lacked  the  lateral  teeth  of  the  other  species.  Since  that 
time  a  number  of  North  American  forms  have  been  added  to  this  genus, 
which  has  been  quite  generally  accepted  as  such  by  modern  authors, 
among  whom  is  Tryou;*  and  as  a  subgenus  by  Lea*^  and  Fischer."* 

After  a  good  deal  of  study  of  the  animal  and  shell,  I  am  forced  to  the 
belief  that  the  differei^t  Margaritanas  are  merely  a  number  of  generally 
not  at  all  closely  related  species  of  Unios,  iu  which  the  lateral  teeth — 
perhaps  from  various  causes  to  be  mentioned  hereafter — have  become 
either  more  or  less  blurred  or  depauperated.  Some  of  these,  by  the 
characters  of  the  shell  and  soft  parts,  evidently  group  with  species  of 
Unios  in  which  the  teeth  are  nearly  or  quite  perfect.  In  such  species 
as  Margaritana  rugosa^  Barnes,  M.  confragosa,  Say,  M.  complanataj 
Barnes,  and  M,  caU'eola,  Lea,  there  are  almost  always  more  or  less 
perfectly  developed  laterals  which  look  as  though  they  were  diseased, 
and  have  a  blurred  appearance,  the  normally  single  or  double  lamellae 
being  divided  into  several  irregularly  developed,  elongated  ridges. 
Nearly  all  the  species  occasionally  have  as  perfect  teeth  as  any  Unio. 
The  National  Museum  possesses  a  series  of  young  shells  of  M.  margari- 
tifera  (No.  60878)  from  the  State  of  ^Vashingtou,  in  which  most  of  the 
specimens  have  fairly  good  laterals,  and  another  specimen  (No.  86280, 
U.  S.  N.  M.)  in  the  Lea  collection  from  Massachusetts  has  cardinals 
and  laterals  as  perfect  as  those  of  any  Unio.  The  same  is  true  of 
many  specimens  of  this  species  from  Europe  and  northern  Asia.  The 
.  group  which  this  species  typifies  is  a  remarkable  one,  not  only  because 
it  shows  great  varid^tion  in  the  development  of  the  hinge  teeth,  but  for 
its  wide  and  somewhat  peculiar  geographical  distribution.  I  place  in 
it  the  following  species,  beginning  with  those  which  have  the  laterals 
least  developed  and  proceeding  to  forms  in  which  they  are  perfect: 

UNIO  MARGARITIFERUS,  Linnaeus. 

All  Europe;  all  northern  Asia,  including  Japan ;  northwestern  North 
America  south  to  latitude  40^  north;  Upper  Missouri  River;  Canada 
and  eastern  United  States  south  to  latitude  40^  north,  in  streams 
draining  into  the  Atlantic.  Cardinals  sometimes  stump-like  and 
imperfect;  laterals  generally  wanting. 


^  Essai  d'nii  noaveaa  syst.  cles  habit,  des  vers  testacds,  p.  137,  1817. 
^  Structural  and  Systematic  Couohology,  p.  240. 
3  Synopsis  of  the  Unionidie,  p.  67  et  seq. 
**  Manuel  de  Conchy liologie,  p.  1001. 
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UNIO  MONQDONTUS,  Say. 

Central  part  of  the  Mississippi  Valley.  The  teeth  are  very  variable. 
Cardinals  usually  quite  imperfect,  or  even  rudimentary,  though  some- 
times well  developed.  Laterals  present  or  absent,  and  showing  every 
possible  degree  of  development.  On  account  of  this  great  variation 
the  species  has  been  placed  about  as  often  in  Unto  as  Margaritana. 

UNIO  DECUMBENS,  Lea. 

Korthern  Alabama  and  xH>S8ibly  adjoining  States.  Shell  somewhat 
resembling  U.  monodontus,  but  shorter,  wider,  and  with  rather  better 
developed  teeth. 

UNIO  HBMBBLI,  Conrad. 

Louisiana.  Very  closely  resembles  Unio  margaritiferusj  but  is  occa- 
sionally slightly  plicate  on  the  posterior  slope.  The  hinge  is  very  mach 
like  that  of  the  latter  species,  but  in  all  the  specimens  I  have  seen  the 
somewhat  feeble  laterals  are  always  present. 

UNIO  LAOSENSIS,  Lea. 

Southeastern  Asia.  A  somewhat  smaller  species  than  U.  margarit- 
iferusj  but  closely  resembling  it.  The  teeth  are  generally  quite  well 
develope<i. 

UNIO  CRASSUS,  Retzius. 

Southern  Europe.  A  large,  very  heavy  species,  often  becoming 
arcuate  when  old,  with  very  strong,  well-developed  cardinals  and 
laterals. 

Conchologically  and  anatomically,  so  far  as  is  known,  the  above 
species  form  a  very  natural  group.  All  the  shells  are  elongated, 
rounded  before  and  behind;  arcuate  when  old,  without  angles  or 
sculpture,  except  in  the  case  of  U.  hemheli;  with  uniform,  rayless,  thick, 
dark  epidermis;  a  curved  hinge  line,  and  a  hinge  plate  which  is  nar- 
rowed and  rounded  just  back  of  the  cardinals. 

The  fact  of  the  presence  or  absence  of  lateral  or  cardinal  teeth  in 
certain  of  the  Naiades  can  not  be  taken  as  a  proof  of  generic  distinc- 
tion. In  Java,  the  Philippines,  and  perhaps  certain  other  islands  of 
the  East  Indian  Archipelago,  there  is  found  a  group  of  Naiades  having 
moderate  sized,  thin  shells,  of  a  peculiar  lurid  purplish  or  reddish  tex- 
ture, in  which  the  prismatic  layer  forms  a  rather  wide  border.* 

These  species,  all  of  which  have  greatly  compressed  teeth,  exhibit  tlie 
most  remarkable  variation  in  the  degree  of  their  development.  Some 
of  them  have  perfect  cardinals  and  laterals,  others  to  the  naked  eye 
are  destitute  of  either,  but  with  a  glass  show  traces  of  one  or  both,  and 

»The  group  is  typified  by  Unio  bengaleneiSf  Lea,  but  it  is  doubtful  whether  any  of 
the  species  are  found  on  tlie  continent.  According  to  Hanley  and  Theobald  (Conch. 
Indica,  p.  62),  U,  hengalenftie  does  not  come  from  India,  but  from  the  Philippines. 
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these  edentulous  forms  have  been  generally  called  Anodontas.  But  it 
ofteu  happens  that  in  a  lot  of  individuals  of  a  single  sx>ecies  taken  from 
one  locality,  there  will  be  found  every  variation  from  perfect  teeth  to 
the  merest  vestiges.  For  this  reason,  and  on  account  of  the  fact  that 
most  of  the  shells  of  the  group  have  beautiful,  delicate,  chevron-shaped 
beak  sculpture,  which  often  extends  well  on  to  the  body  of  the  shell,  of 
a  form  quite  characteristic  of  many  Oriental  Unios,  I  have  no  doubt, 
although  we  know  nothing  of  the  soft  parts  of  the  members  of  this 
group,  that  they  must  be  placed  with  Unio.  Some  of  the  Margaritauas 
evidently  belong  with  well-known  groups  of  Unios.  In  the  group  of  U, 
margaritiferus,  I  have  given  examples.  Margaritana  rugotta,  Barnes, 
sometimes  approaches  so  closely  in  external  .appearance  to  UniopreMsus, 
Lea,  that  one  is  labeled  with  the  name  of  the  other  by  competent  stu- 
dents. It  has  the  same  compressed,  elongate- rhomboid  form,  and  both 
are  rayed  alike;  the  only  essential  diiference  in  appearance  being  that 
the  former  is  usually  somewhat  corrugated  on  the  posterior  slope,  while 
tbe  latter  is  without  sculpture.  Immediately  under  the  beak  in  the 
right  valve  in  either  species,  the  hinge  plate  is  almost  or  entirely  cut 
away.  Just  before  this  is  a  single  cardinal,  usually  somewhat  com- 
pressed, and  on  the  jiosterior  part  of  the  hinge  plate  is  a  more  or  less 
perfectly  developed  lateral.  It  is  usually  considerably  blurred,  even  in 
the  Unio. 

In  the  left  valve  there  is  a  triangular,  compressed  tooth  directly 
opposite  the  missing  portion  of  the  hinge  plate  in  the  left  valve,  which 
is  generally  curved  backward,  and  fits  into  the  gap  almost  perfectly. 
Just  before  this  is  a  slightly  developed,  compressed  cardinal,  and 
behind  it  in  the  Unio  two  not  very  perfect,  elongated  laterals.  In  the 
Margaritana  the  laterals  of  the  left  valve  are  generally  blurred;  some- 
times in  old  shells  they  are  shown  as  a  sort  of  rounded  ridge,  but 
frequently  they  run  more  or  less  diagonally  across  the  hinge  plate  and 
point  downward  posteriorly,  as  they  do  in  other  si)ecies  of  the  genus. 

In  a  specimen  of  Unio  presaus  before  me,  from  White  River,  Indiana, 
the  same  direction  is  taken  by  the  laterals  of  the  left  valve;  the  lower 
one  running  out  and  ending  at  the  ventral  edge  of  the  plate,  attaining 
only  a  little  more  than  half  the  length  of  the  other.  In  rare  instances 
the  laterals  of  the  Margaritana  are  nearly  perfect,  and  those  of  the  Unio 
quite  blurred.  The  sculpture  of  the  beaks  in  both  species  is  much 
alike,  that  of  the  Unio  being  liner.  In  both,  it  has  a  tendency  to  fall  in 
two  loops  from  points  on  either  side  of  the  beaks.  The  soft  parts  of 
these-species  are  singularly  alike. 
Proc.  N.  M.  96 20 
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COMPAKISON   OF  DESCRIPTIONS  OF   UNIO  PRES8US  AND   MARGARITANA  RUGOSA. 


Un%9  pressuSf  Lea. 

Branch  isD  large^  roanded  below,  free 
nearly  the  whole  length  of  the  abdom- 
inal sac. 

Palpi  small,  sabangular,  united  half- 
way down  the  posterior  edges. 

Mantle  thin,  slightly  thickened  on  the 
margins. 

Branchial  opening  large,  blackish  on 
the  edge,  and  with  numeroas  papillae. 

Anal  opening  rather  small,  blackish, 
and  without  papillae. 

Superanal  opening  rather  large,  united 
for  some  distance  below,  blackish  on  the 
edges. 

Color  of  the  mass,  dirty  white. 

Embryonic  shell  sub  triangular,  light 
brown ;  with  hooks. 


Margaritana  rugoBOf  Barnes. 

Branchiae  very  large,  rounded  below, 
the  inner  ones  much  the  larger,  free  the 
whole  length  of  the  abdominal  sac. 

Palpi  rather  small,  subangular,  united 
nearly  halfway  down  the  posterior  edges. 

Mantle  rather  thin,  much  thicker  on 
the  margins,  blackish  on  posterior,  basal 
edge. 

Branchial  opening  rather  large,  with 
small  brown  papillae. 

Anal  opening  rather  large,  withont 
papillae. 

Superanal  opening  very  large,  with  a 
dark  brown  line  within,  united  below. 

Color  of  the  mass,  salmon. 
Embryonic  shell   triangular,   brown; 
with  hooks. 


Ill  Margaritana  complanata^  Barnes,  which  has  a  beak  sculpture 
quite  like  that  of  Unio  preastis^  but  coarser,  a  similar  arraiigement  of 
teeth  is  seen,  though  the  shell  is  heavier,  more  rounded,  and  the  hinge 
plate  is  broader.  In  many  specimens  the  hinge  of  the  right  valve  is 
completely  cut  away  at  the  beaks,  and  the  cavity  is  filled  by  a  corre- 
sponding tooth  in  the  left  valve.  Unio  charlottensiSj  Lea,  from  North 
Carolina,  an  undoubted  member  of  this  group,  has  a  form  approach- 
ing that  of  Margaritana  complanata.,  bat  it  is  rather  more  elongated, 

Margaritana  hohtonia  sometimes  exhibits  laterals,  and  in  general 
form,  size  and  texture  so  closely  resembles  some  of  the  species  of  the 
group  of  Vnio  nashviUensis,  that  even  Dr.  Lea  occasionally  labeled  them 
wrongly.  M,  confragona^  Say,  resembles  no  other  Margaritana  at  all, 
but  approaches  more  nearly  in  form  to  the  ITnios  of  the  La^hrymosm 
group,  and  the  animal  is  remarkably  close  to  those  of  that  assemblage. 
Unio  hieHiatiua,  Hende,  of  China,  has  the  same  kind  of  blurred  laterals 
as  the  American  Margaritanas,  but  it  appears  from  conchological  char- 
acters to  be  a  member  of  the  group  of  Unios  typified  by  U.  sinensi^y 
liCa.  I  have  dwelt  at  length  on  this  part  of  the  subject  because  the 
partial  or  total  want  of  lateral  teeth  in  the  species  of  Margaritana  is  a 
very  curious  feature.  I  can  only  believe  that  they  are  all  true  Unios 
whose  teeth  have  been  modified  or  injured  by  conditions  of  water^  food, 
bottom,  or  some  other  element  of  environment.  In  some  of  them,  where 
the  laterals  have  merely  become  obsolete,  such  as  those  of  the  Margarit- 
if  era  group,  I  think  the  explanation  is  easy.  M.  monodonta  and  hildreih- 
iana  are  found  in  running  water  under  stones,  buried  slightly  in  the  mud,, 
and  r.  hemheli  lives  in  the  nearly  stagnant  bayous  of  Louisiana,  so  that 
a  strong,  toothed  hinge  is  not  required  to  hold  the  valves  in  place.  The 
heavy-shelled  species  that  live  in  running  water  have  blurred  laterals 
which  appear  as  if  diseased,  and  it  seems  not  improbable  that  they  may 
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have  been  subjected  to  injurious  influences  in  the  matter  of  food,  dele- 
terious water,  or  the  like,  until  these  characters  have  become  more  or 
less  lixed.  lu  every  group  of  TJnios  to  which  these  Margaritanas  seem 
to  belong,  there  are  species  in  which  the  lateral  teeth  are  more  or  less 
imx>erfect,  which  seems  to  show  that  they  have  been  somewhat  suscep- 
tible to  these  injurious  influences. 

In  view  of  the  facts  I  have  presented,  and  many  others  that  might  be 
brought  forward,  I  am  forced  to  the  conclusion  that  the  so-called  genus 
3far^art^na  consists  of  a  number  of  species  of  Unios  with  depauperate 
cardinal  or  lateral  teeth,  or  both,  and  that  they  will  have  to  be  placed 
in  the  genus  TJnio, 

In  southeastern  Asia  and  some  of  the  islands  of  the  East  Indian 
Archipelago  there  is  a  peculiar  group  of  Naiades  with  greatly  compressed, 
somewhat  elongated  shells,  having  slightly  concentric  sculpture,  the 
species  of  which  are  almost  or  quite  destitute  of  teeth,  and  have  won- 
derfully brilliant,  silvery,  soft-tinted  nacre.  This  group  consists  of 
probably  but  two  or  three  species,  though  they  have  received  a  large 
number  of  names,  and  is  fairly  typified  by  a  form  which  Deshayes  and 
Julien  called  Anodanta  sempervivens,  Nearly  all  the  specimens  of  the 
different  species  show,  when  examined  with  a  glass,  long,  delicate, 
rudimentary  laterals,  and  often  vestiges  of  cardinals  in  the  shape  of  a 
smoqth,  compressed  elevation.  One  of  these  Lea  named  MonocondyUva 
co^npressa.  They  do  not  in  any  way  approach  any  Anodonta  I  know  of, 
though  most  of  the  so-called  species  have  been  placed  in  that  genus. 
Deshayes  and  Julien'  state  that  the  animal  is  pure,  milky  white,  but 
that  they  "cannot  give  a  detailed  description  of  it,  though  it  resembles 
in  its  characters  generally  that  of  the  species  (of  Anodo7ita)  common 
in  streams  and  ponds.''  They  appear  to  be  most  nearly  related  to 
Unto  semialatn^y  Deshayes,  and  others  of  the  Marginalis  group. 

Bochebrune  in  1882  ^  gave  the  generic  name  Harmandia  to  Unio  som- 
hortensis,  Eochebrune.  It  is  merely  a  peculiar  Uuio,  having  the  surface 
covered  with  somewhat  radiating,  sometimes  slightly  zigzag  ribs,  those  of 
the  posterior  running  nearly  horizontal,  theremainder  moreorless  radiant 
from  the  umbonal  region.  Near  the  center  of  the  disk,  two  or  three  of 
these  irregular  ribs  before,  and  as  many  behind,  curve  toward  each  other 
and  join,  somewhat  after  the  manner  of  several  South  American  species. 
Sculpture  approaching  this,  but  not  so  strongly  developed,  is  often  found 
in  U.  cceruleus  and  other  Indian  Unios.  The  laterals  are  double  in  each 
valve,  and  a  small,  thin  lamella  curves  upward  from  the  upper  lateral 
near  its  posterior  end.  A  vestige  of  this  third,  upper,  curving  tooth  is 
found  in  U.fluctiger,  Lea,  said  to  come  from  Guiana,  but  undoubtedly 
an  East  Indian  species,  and  the  same  character  is  found  in  U,  crispatua 
.  of  Gk)uld. 

^MolluBques  Xonveanx  du  Cambodge.  Nouv.  Arch,  du  Mne^um,  Bull.  IX,  pp.  122, 
123. 

«BiiU.  Soc.  Philom.  (7),  VI,  pp.  45,  46,  pi.  I,  1882. 
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Grandidieria^  Bourgnignat,  erected  by  that  author  into  a  geuus,  and 
placed  by  him  in  the  family  Corbiculidje,^  is  merely  a  section  of  small, 
rather  solid,  inflated  Central  African  Unios,  often  having  compressed, 
reflected,  dentate  cardinal  teeth,  much  like  those  of  Unio  parvus  and 
its  allies  of  the  United  States.  In  1888  Bourguignat  claimed  to  know 
twenty-five  species  of  this  genus  in  Lake  Tanganyika,  and  believed 
that  if  its  waters  were  to  be  fully  explored  the  number  would  be 
increased  to  one  hundred.  No  further  comment  is  needed  on  the  work 
of  the  great  master  of  the  new  school  of  French  conchologists. 

Pharaoniaj  Bourguignat,'^  is  another  of  this  author's  African  genera, 
which  includes  a  few  thin-shelled  Unios,  with  compressed,  elongated 
cardinals  and  laterals. 

Renewt,  Jousseaume,^  is  still  another  so-called  genus,  consisting  of  a 
few  small,  thin-shelled,  concentrically-striated  tropical  African  Unios. 

Microdontia,  Tapperone  Oanefri,*  was  established  for  Unio  anodonti- 
formis^  Tapperone  Canefri,  from  the  Fly  River,  New  Guinea,  and  is 
probably  only  a  section  of  Unio,  The  very  brief  Latin  description  is 
wholly  inadequate  for  its  proper,  determination. 

The  characters  of  the  shell  and  soft  parts  of  the  genus  Unio  may  be 
summed  up  as  follows: 

Shell  variable  in  form,  usually  equivalve  and  inequilateral,  rounded, 
elongated,  angular  or  symphynote;  with  tubercular,  zigzag,  or  con- 
centric scul])ture;  beaks  variously  sculptured  or  smooth,  and  occasion- 
ally showing  vestiges  of  a  glochidium;  epidermis  thick,  hinge  line 
incurved  in  front  of  the  beaks;  hinge  having  normally  one  cardinal  and 
one  lateral  tooth  in  the  right  valve,  and  two  cardinals  and  two  laterals 
in  the  left,  or  they  may  be  almost  wholly  lacking  or  greatly  varied  in 
arrangement;  pallial  line  entire;  interior  nacreous.  Animal  di(Pcious; 
mantle  open;  branchial  opening  oblong,  fringed  with  numerous  papillae; 
anal  opening  with  or  without  papillae,  usually  separated  from  the 
superanal  opening;  labial  palpi  generally  wider  than  long,  with  free 
points,  more  or  less  united  posteriorly;  branchiae  large,  the  embryos 
being  borne  in  the  outer  or  inner  pair,  or  rarely  in  all  four  of  them. 

Genus  BURTONIA,  Bourguignat.* 

I  am  inclined  to  believe  that  the  species  of  this  genus,  of  whose 
anatomy  nothing  whatever  is  known,  are  merely  peculiar,  compressed, 
somewhat  symphynote  Unios.  In  such  species  as  I  have  been  able  to 
examine,  there  are  vestiges  of  cardinal  and  lateral  teeth ;  the  anterior 
cicatrices  are  united,  and  the  nacre  is  of  a  peculiarly  rich,  usually  retl- 
dish  tint. 

»  BuU.  Soc.  Malac.  France,  II,  pp.  1-12, 1885. 
« Bull.  Soc.  Zool.  France,  XI,  pp.  471-502,  pi.  xii-xiv,  1894. 
3  Bull.  Soc.  Zool.  France,  XI,  pp.  481, 482,  pi.  xii,  tig.  4, 1894. 
*  Ann.  Mns.  Genova,  XIV,  p.  229,  pi.  xi,  figs.  ^-5, 1883. 
»MoU.  Fluv.  Nyanza,  pp.  20-23,  1883. 
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From  the  region  of  the  beaks  in  the  interior,  there  springs  a  series 
of  slight,  radiating,  irregular  ridges,  and  between  the  oater  ends  of 
these  are  three  curious  dorsal  cicatrices.  These  are  like  the  posterior 
cicatrices  of  an  ordinary  Unio^  being  rounded  or  semicircular,  and  not 
impressed.    The  posterior  muscle  scars  are  very  indistinct. 

The  beaks  are  sculptured  with  somewhat  scattered  nodules,  which 
are  seen  very  plainly  in  B.  tanganyicenswj  Smith,  but  not  so  clearly  in 
B.  elon^ataj  Bourguignat.  Two  specimens  of  the  latter  in  the  National 
Museum  collection  (No,  127190),  seem  to  show  the  remains  of  a  glo- 
chidium  quite  distinctly;  and  this  character,  the  beak  8cul])ture,  and 
the  rudimentary  cardinal  and  lateral  teeth,  induce  me  to  place  the 
group  in  the  Unionidaj  instead  of  the  Mutelidfe,  to  which  it  has  been 
assigned.  The  shells  frequently  have  the  posterior  end  turned  to  the 
left  or  right  like  those  of  Tellina. 

Genus  ANODONTA,  (Brugui^re  m.)  Lamarck.' 

In  1792  Bruguiere^  applied  the  name  Anodontites  to  certain  edentu- 
lous mollusks,  properly  describing  the  genus,  mentioning  Mytilus  eyg- 
neus  and  M.  anatinus  of  Linnaeus,  as  belonging  to  it,  and  describing  a 
new  species,  A.  crispata  of  Guiana,  which  is  now  believed  to  have  no 
generic  relation  to  either  of  the  other  species.  In  1797  he  figured,  with- 
out text,  a  large  number  of  species.^  This  generic  name  was  adopted 
by  Cuvier,  Poiret,  Deshayes  and  others. 

In  1799  Lamarck  changed  the  name  to  Anodonta,*  describing  the 
genus,  and  citing  A.  cygnea^  Linnaeus,  as  the  type.  In  1805  Eoissy^ 
explained  that  the  genus  was  due  to  Brugui^re,  but  that  Lamarck 
changed  the  termination,  because  in  the  nomenclature  as  then  regu- 
lated, the  termination  ites  indicated  that  the  genus  included  only  extinct 
species.  Dr.  Dall  has  worked  out  the  above  puzzling  sjmonymy  with 
a  great  deal  of  care,  and  believes  that  under  the  rules  of  nomenclature 
a^;  they  then  existed  Lamarck  was  justified  in  making  the  change  in 
termination — that  Anodonta  is  synonymous  with  Anodontites^  and  that 
the  former  should  be  retained. 

The  Anodontites  crispata  of  Bruguiere,  from  northern  South  America, 
is  fairly  typical  of  a  large  group  of  the  genus  Glabaris  of  Gray,  which 
is  now  placed  by  v.  Ihering  and  others  in  the  family  Mutelidae. 

The  genus  Arwdonta^  as  now  restricted,  consists  of  Naiades  with  gen- 
erally thin,  inflated  shells,  for  the  most  part  without  sharp  angles,  and 
free  from  sculpture  except  on  the  region  of  the  beaks.  The  hinge  line 
is  a  regular  curve  and  is  not  indented  in  front  of  the  beaks  as  is  that 
of  UniOj  and  this  seems  to  be  about  the  best  distinguishing  character 


» Prodrome  Class.  Coq.,  p.  87,  1799. 
« Journ.  Hist.  Nat.,  I,  p.  131,  1792. 
»  Encycl.  Meth.,  pis.  201-205,  1797. 
<  Prodrome  Class.  Coq.,  p.  87,  1799. 
*Hist.  Nat.  MoU.,  VI,  p.  312,  1805. 
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between  the  two  genera.  The  hinge  is  either  destitute  of  teeth  or 
exhibits  them  only  in  a  rudimentary  condition,  and  the  nacre  is  less 
brilliant,  as  a  rule,  than  it  is  in  the  Unios.  Anodonta  implicata^  Say, 
and  A.  fenoulli^  Heude,  are  greatly  thickened  usually  in  the  anterior 
region,  often  becoming  as  solid  as  some  of  the  heavier  Unios.  A,  angtt- 
laUij  Lea,  is  also  quite  a  solid  shell,  and  is  generally  strongly  inflated 
and  sharply  angled  on  the  posterior  slope.  According  to  Hemphill,^  it 
^vas  fouBd  in  hard,  clayey  gravel,  in  the  Snake  River,  burrowing  so  that 
only  the  solid,  angled  posterior  end  came  to  a  level  with  the  surface. 
This  is  no  doubt  a  modification  of  the  shell  in  order  to  enable  it  to 
resist  the  shock  of  the  currents,  as  specimens  of  the  same  species  taken 
from  still  waters  are  thinner,  more  compressed,  and  almost  entirely 
destitute  of  the  posterior  angle.  This  species  has  usually  rudimentary 
teeth,  and  in  the  young  both  cardinals  and  laterals  are  often  perfect. 
The  shell  is  incurved  in  front  of  the  beaks  and  it  may  be  a  true  Unio, 

The  animal  of  Anodonta  is  essentially  the  same  as  that  of  Ujiio,  and 
there  can  be  but  little  doubt  that  the  two  genera  are  very  closely 
related.  Whether  Anodonta  or  Unio  is  the  older  it  is  impossible  in  the 
present  state  of  our  knowledge  to  tell,  as  it  is  quite  probable  that  some 
of  the  more  ancient  forms  referred  to  the  former  genus  are  not  Anodon- 
tas  at  all.  There  can  be,  I  think,  little  doubt  that  the  thick  shells  and 
hinge  teeth  of  the  Unios  were  developed  in  order  to  enable  them  to  live 
in  currents,  as  they  are  generally  inhabitants  of  streams;  while  the 
thin,  edentulous  shell  of  Anodonta  is  caused  by  its  living  in  still  water; 
the  genus  belonging,  for  the  most  part,  to  ponds,  lakes,  and  canals. 

The  distribution  of  the  true  Anodontas  is  confined  to  the  northern 
hemisphere — for  the  most  part  north  of  the  Tropic  of  Cancer,  the 
so-called  sjiecies  of  South  America  being  Glabaria,  and  those  of  trop- 
ical Africa  belonging  to  Spatha  and  Mutela,  all  genera  of  the  family 
Mutelidtp.  Tlie  Anodontas  are  found  throughout  North  America  as  far 
south  as  southern  Mexico ;  in  northeastern  Asia;  in  Japan  and  China,  and 
in  the  great  region  north  and  west  of  the  Himalayas;  also  throughout 
all  Europe  and  northern  Africa  to  the  Desert  of  Sahara,  excepting  in 
the  Nile,  which  is  peopled  with  Spathas  and  Mutelas.  The  embryo  is  a 
glochidium,  and  probably  attaches  itself  to  fishes  as  does  that  of  Unio. 
It  is  very  difficult  to  draw  the  line  between  the  genera  Unio  and  Ano-^ 
donta.  In  the  United  States  there  occurs  a  small  group  of  species,  some 
of  which  have  been  placed  with  Margaritana^  su(;h  as  M,  elliotti,  Lea,  M. 
tomhigheensis.  Lea,  and  M,  eUiptica,  Lea;  and  others  with  Anodonta^ 
snch  as  A,  edentula,  Say.  These  species  are,  with  some  others,  closely 
reUated  by  characters  of  the  shell  and  soft  parts,  and  all  undoubtedly 
belong  to  a  single  group  of  one  genus.  In  many  cases  in  this  group, 
even  in  A,  edentula,  there  are  fairly  developed  cardinals  and  even  rudi- 
mentary laterals,  and  this,  with  the  general  character  of  the  shells, 
leads  me  to  place  the  species  in  Unio,   Anodonta  ferussaciaiiay  Lea,  and 


»  Zoo,  I,  No.  II,  p.  326. 
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a  few  forms  grouping  with  it,  appear  to  be  nearly  allied  and  to  stand  on 
the  borderland  between  the  two  genera.  In  these  species  the  hinge  line 
is  generally  incurved  at  or  near  the  beaks,  and  quite  a  distinct  vestige 
of  a  cardinal  is  often  found,  and  occasionally  rudimentary  laterals. 

LEPIDODESMA,  new  genus. 

In  China  there  are  found  a  couple  of  species  of  remarkable  fresh- 
water bivalves  of  large  size,  thin  structure,  and  greatly  inflated  form, 
with  slightly  nacreous  interiors  and  triangular  outlines.  These  moUusks 
were  placed  by  Heude  in  the  genus  UniOj  and  by  him  were  named  U. 
languilQii  and  U,  aligerm,  the  latter  of  which  he  makes  a  variety  of  the 
former,  but  which  seems  to  me  quite  distinct.  The  shell  has  a  strong, 
elevated,  sharp  ridge  running  from  the  beaks  to  the  posterior  ventral 
l)ortion,  and  another  more  faintly  developed  behind  this,  which  ends  on 
the  edge  of  the  dorsal  slope,  thus  making  it  strongly  bisingulate  behind. 
The  young  shell,  until  it  is  half  grown,  is  sculptured  into  exceedingly 
strong,  concentric  ridges,  which  follow  the  growth  lines,  and  which, 
in  the  later  growth,  become  more  crowded  and  less  elevated,  and  are 
covered  with  a  thick  lamellar  epidermis. 

The  ligament  is  enormous;  wide,  elevated,  and  rather  short,  dark 
brown  and  shiiung,  and  composed  of  concentric  scales,  which  lap  over 
each  other  in  a  posterior  direction,  the  whole  looking  like  the  back  of  a 
short,  stout  myriapod.  The  hinge  line  in  a  general  way  makes  a  rounded 
sweep,  conforming  to  the  high  arch  of  the  beaks,  but  directly  under 
them  it  is  incurved. 

In  the  left  valve  are  two  elevations  which  probably  stand  for  cardinals, 
the  anterior  being  elongated,  running  inwardly  in  a  diagonal  manner 
across  the  narrow  hinge  plate,  and  ending  abruptly  at  the  anterior 
muscle  scar.  Behind  this  is  a  vestige  of  another,  much  shorter  and 
fainter,  but  running  parallel  with  the  first,  this  being  on  the  incurved 
part  of  the  hinge  plate,  and  just  forward  of  the  beaks. 

Beneath  the  ligament  are  two  strong  lamellar  laterals,  the  inner 
much  the  higher,  and  with  its  upper  portion  strongly  curved  out- 
ward. Just  beneath  the  posterior  part  of  the  ligament  this  tooth  is 
suddenly  truncated,  but  the  base  extends  some  distance  farther  on. 
Rising  from  the  dorsal  slope  of  this  large  tooth,  and  growing  partly 
out  of  it,  is  a  smaller,  lamellar  tooth,  truncated  abruptly  behind,  and 
having  its  upper  edge  curved  outward. 

In  the  right  valve  there  is  a  single  large  lateral,  truncated  behind, 
curving  out  at  its  upper  edge,  and  fitting  between  the  two  laterals  of 
the  left  valve.  Anteriorly  its  hinge  plate  slopes  inward,  and  bears  at 
its  inner  edge  a  low,  somewhat  elongated  cardinal,  running  nearly  par- 
allel with  the  outer  edge  of  the  shell.  From  the  beaks  to  a  considerable 
distance  in  iront  of  them  is  a  kind  of  scaly,  folded  growth,  of  modified 
epidermis  perhaps,  which  extends  from  the  outside  of  the  shell  half- 
way across  the  hinge  plate,  which,  in  life,  no  doubt,  keeps  the  dorsal 
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part  of  the  valves  a  little  way  apart,  and  this  probably  prevents  tlie 
teeth  from  coming  in  contact.  A  single  dorsal  scar  can  be  made  outou 
the  inner  ])art  of  each  hinge  plate  in  front  of  the  beaks;  the  posterior 
muscle  scars  are  united,  as  are  the  anterior  ones,  and  the  palleal  line 
is  distinct.  Nothing  is  known  of  the  soft  parts  of  this  mollusk^  but  it 
probably  belongs  to  the  Unionidfe,  as  the  teeth,  nacre,  and  muscle  scars 
agree  with  those  of  that  family.  Unio  languilatij  Heude,  may  be  con- 
sidered the  type  of  the  genus. 

Genus  CRISTARIA,  Schumacher. 

In  1814  Leach  ^  bestowed  the  generic  name  Dipsa^  on  Anodont/ipUcata 
(Humphrey), Solander.  This  name  had  been  used  by  Laur  in  1768,  and 
for  that  reason  could  not  stand.  Barbula^  frequently  applied  to  this 
and  allied  species,  is  an  anonymous  catalogue  name,  attributed  to 
Humphrey.  CrisUiria^  bestowed  by  Schumacher  in  1817,*  will  have  to 
be  -applied  to  the  group.  It  consists  of  a  few  species  of  large,  thin, 
usually  more  or  less  symphynote  Naiades, inhabiting  Chinese  and  Jap- 
anese waters.  Usually  there  is,  especially  in  younger  shells,  a  fair 
development  of  lateral  teeth,  which,  however,  are  often  entirely  wanting 
in  old  specimens,  and  occasionally  there  are  rudimentary  lamellar  cardie 
nals.  Some  of  the  species  have  a  row  of  peculiar,  small  corrugations  or 
plications  running  from  the  beaks  to  the  outer  edge  of  the  dorsal  slope. 

I  know  nothing  of  the  anatomy  of  this  genus,^  but  irom  a  careful 
comparison  of  the  shells  of  several  of  the  species  with  those  of  various 
Chinese  Unios,  I  think  it  probable  that  they  are  depauperate  forms, 
which  have  descended  from  the  group  typified  by  V,  mmingij  Lea. 
This  species  often  shows  plainly  a  row  of  plications  on  the  dorsal  slope, 
as  do  C.plicatus  and  C.  spatiosa.  In  the  Unios  of  the  Gumingi  group  the 
cardinals  are  often  more  or  less  blurred,  or  nearly  wanting  in  such 
species  as  U.  delaportij  Crosse  and  Fischer,  U.  myersianuSy  Lea,  and  T. 
delph  inu8.  Lea.  Their  teeth  are  sometimes  broken  up  into  small  denticles 
or  nodules,  after  the  manner  of  those  of  certain  Hyrias.  The  suppres- 
sion of  the  teeth  in  the  Cristarias  is  probably  caused  by  the  fact  that 
they  are  inhabitants  of  muddy  places  and  still  water,  and  they  do  not 
therefore  need  teeth,  as  do  the  Unios  which  inhabit  streams.  Many  of 
these  are  abundant  in  the  rice  fields  of  China  and  Japan.  As  the  group 
seems  to  be  a  tolerably  natural  one,  it  perhaps  may  stand  as  a  genus. 
Uriio  swinhoi,  Adams,  of  which  a  shell  in  the  National  Museum  collection 
(No.  85009)  is  said  to  have  come  from  Formosa,  is  a  thin,  somewhat 
inflated  shell,  with  greatly  compressed,  feeble  cardinals  and  laterals, 
and  the  specimen  examined  seems  very  near  to  Cristaria  discoideayLesij 

iZool.  Miscell.,  l.^^Tm^Su'  " 

^Essai  d'un  nouv.  syst.,  p.  107,  1817. 

'The  auatotiiy  of  the  species  Cristaria pHcata  has  been  worked  np,  I  believe,  under 
the  title  of  Dipnas  plicata.  Lea,  bylshkewara  in  his  •'Introduction  to  the  Anatomy 
of  Animals,'*  published  in  Japanese  at  Tokio.     The  paper  is  not  accessible  t-o  me. 
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which,  when  young,  has  usually  well-developed  cardinals.  I  believe 
both  should  be  placed  in  the  genus  JJnio.  Graspedodonta  (Kuster,  MS.) 
differs  from  Anodonta  by  a  pecuhar  thin  lamella  at  the  hinge  of  the 
left  valve,  and  is  founded  on  Anodonta  smaragdina,  Anton.  ^ 

The  locality  given  is  uncertain,  but  Clessin  thinks  it  may  be  America. 
The  figure  represents  what  is  probably  an  immature  shell,  of  a  species 
unknown  to  me,  and  is,  I  think,  a  young  Cristaria  with  a  rjither  high 
dorsal  ridge,  which  may  be  C.  herctUea,  Middendorf. 

Genus  ARCONAIA,  Conrad.^ 

In  the  rivers  of  China  and  southeastern  Asia  certain  peculiarities  of 
environment  seem  to  exist,  which,  in  some  cases,  wonderfully  modify 
the  teeth  of  bivalves,  and  in  others  produce  curious  distortion.  Men- 
tion has  been  made  in  this  paper  of  the  remarkable  vertical  striation 
of  the  teeth  of  some  of  the  Chinese  Unios,  a  character  which  is  not 
confined  to  this  region,  and  may  be  a  mechanical  development  to 
strengthen  the  shell.  A  large  number  of  these  Unios  are  strangely 
distorted,  of  which  an  account  will  be  given  later  under  the  heading 
*<  Oriental  Region,"  in  the  discussion  of  geographical  distribution. 

In  the  Arconaias  the  twisting  is  both  axial  and  lateral,  and  I  have 
no  means  of  knowing  whether  or  not  this  contortion  is  always  in  the 
one  direction.  However,  in  certain  species  of  Unios  in  the  groups 
typified  by  Z7.  pisciculus,  Heude,  and  U.  triformis,  Heude,  the  shells 
may  be  turned  sharply  at  the  posterior  end  either  to  the  right  or  the  left. 
It  is  doubtful  whether  Arconaia  is  generically  distinct  from  Unio,  but 
as  the  anterior  part  of  the  shell  is  always  developed  into  a  little  wing, 
and  the  cardinals  differ  somewhat  from  those  of  any  Unio  I  know  of, 
it  is  perhaps  best  to  let  it  stand  as  a  genus.  According  to  Deshayes,^ 
A.  contorta  has  the  mantle  lobes  separable  as  in  Unio. 

Genus  PSEUDODON,  Gould.* 

The  species  which  are  now  generally  included  under  this  generic 
name  were  placed  by  Lea  and  other  authors  in  MonocondyUea^sm 
unrelated  South  American  genus — on  account  of  the  similarity  of  the 
hinge  characters.  In  most  of  them  a  single  rounded  cardinal  tooth  or 
tubercle  is  found  in  each  valve,  and  there  are  no  laterals  present. 
Leguminaia^  Conrad,  consisting  of  a  few  species  of  compressed  Naiades 
from  southern  Europe  and  western  Asia,  with  vestiges  of  cardinals, 
which  genus  was  included  by  Dr.  Lea  in  Monocondylcea^  is  now  generally 
regarded  as  a  valid  genus,  so  that  all  the  species  I  should  place  in 
Pseudodon  are  confined  to  southern  and  eastern  Asia,  and  a  few  of  the 
islands  of  the  Malay  Archipelago. 

The  group,  even  when  separated  from  Monocondylcca  and  Leguminaia, 

i^lessin,  in  Mart.  Chem.  Conch.  Cab.  (Anodonta),  p.  93,  1876. 

■  Amer.  Journ.  Conchblogy,  I,  p.  23i,  1865. 

>  Journ.  de  Conch.,  XXII,  p.  85. 

^Proc.  Bost.  See.  Nat.  Hist.,  p.  161,  1844. 
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is  not  a  natural  one,  and  is  made  up  of  what  are  probably  depauperate 
XJnios  of  different  groups.  Deshayes  and  Julien'  state  that  the  animal 
of  Monocondylcea  {Psevdodon)  tumidaj  Morelet,  is  identical  in  character 
with  that  of  Unio  and  Anodonia.  This  is  corroborated  by  Fischer,*  who 
probably  based  his  st<atement  on  that  made  by  Deshayes  and  Julien. 

There  seems  to  be  a  peculiar  tendency  on  the  part  of  many  of  the 
Naiades  of  southern  and  southeastern  Asia  to  develop  aborted  or 
imperfect  teeth.  This  is  shown  in  Cristaria;  in  the  groups  of  Unios 
typified  by  U.  hengalensia  and  U,  senipervivensy  and  in  Unio  Hasianus, 
in  which,  as  has  been  heretofore  mentioned,  the  laterals  are  blurred, 
much  as  in  some  of  the  North  American  Margaritanas.  Many  of  these 
Pseudodons  seem  by  the  form  of  the  shell  and  its  general  appearance  to 
be  closely  allied  to  certain  groups  of  Unios;  thus  P.  planulata^  Lea, 
which  has  defective  laterals  and  cardinals,  is  very  near  in  form,  texture 
and  nacre  to  Unio  marginalise  Lamarck.  However,  since  so  little  is 
known  of  the  anatomy  of  these  Oriental  forms,  it  is  ]>erhaps  best  for  the 
present  to  let  the  genus  stand. 

Genus  LEGUMINAIA,  Conrad.' 

In  1865  Conrad  applied  the  above  generic  name  to  the  Monocondylcea 
mardinensis  of  Lea,  In  the  following  year  Vest*  gave  the  name  Micro- 
condyloma  to  Ala^modonta  honelli  of  Ferussac.  From  a  study  of  the  shells 
I  believe  the  two  species,  together  with  a  few  others  in  southwestern 
Asia  that  seem  to  be  nearly  related,  should  be  placed  in  one  genus,  and 
in  that  case  the  name  Microcondyla^a^  which  has  generally  been  applied 
to  Ferussac's  species,  must  be  placed  in  the  synonymy.  The  shells,  for 
the  most  part,  are  elongated  and  compressed,  smooth,  with  slightly  cor- 
rugated beaks,  and  have  somewhat  the  appearance  of  Spathas.  The 
hinge  is  without  laterals,  and  in  place  of  the  cardinals  there  is  in  each 
valve  a  single,  low,  compressed  tubercle  or  hook.  According  to  Drouet,' 
the  branchial  lamellae  of  L,  honelli  are  joined  on  the  back ;  the  internal 
are  not  adherent  to  the  abdominal  sac;  the  external  are  united  to  the 
mantle  throughout  their  whole  length ;  and  Clessin  states^  that  the  man- 
tle is  open  the  whole  length,  and  in  this  respect  the  animal  is  like  that 
of  Unio.  Nothing  definite  is  known  of  the  soft  parts  of  the  Asiatic 
forms.    Pseudanodontaj  Bourguignat,  is  no  doubt  a  synonym. 

Genus  TETRAPLODON,  Spix.' 

The  above  name  was  applied  by  Spix  to  Unio  pectinaius,  Wagner, 
which  is  believed  by  Lea  to  be  the  eciuivalent  of  Ca^talia  truncatus 
of  authors.    The  name  Castalia  commonly  applied  to  this  genus  can 

'Nouv.  Arch.  Mus.  d'Hist.  Nat.  Paris,  X  (1874),  p.  118. 

sMan.  (le  Conchy  1.,  p.  1001. 

^Amer.  Journ.  Conch.,  I,  p.  233,  1865. 

<  Verh.  u.  Mitth.  d.  Sieben.  Ver.  f.  Natur.,  1866,  p.  201. 

^  Bull.  Soc.  Philomathique,  7th  Serie,  VII,  p.  1. 

«  Mai.  Bl.'itt.,  XXII,  p.  129. 

^  Testacea  Fluviatilia  Braziliana,  1827,  p.  32,  pi.  xx v,  figs.  3,  4. 
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not  stand,  as  it  was  preoccupied  in  Vermes  by  Savigny  in  1817.  The 
name  Prisodon  of  Schumacher,  which  is  sometimes  given  to  this  genus, 
will  have  to  be  used,  I  think,  for  the  symphynote  forms  belonging  to 
the  group  commonly  called  Syria,  The  systematic  position  and  rela- 
tionships of  this  group  have  been  discussed  in  this  paper  under  the  head 
of  general  classification,  and  the  genus  undoubtedly  should  be  placed 
with  the  Unionidae.  According  to  Orbigny,*  the  animals  examined  by 
him  bad  the  mantle  free  the  whole  length,  except  in  the  anal  region, 
where  it  was  developed  into  two  short  distinct  tubes,  of  which  the  bran- 
chial was  the  larger  and  furnished  with  cirri.  The  branchia*.  were  large 
and  slightly  unequal,  and  the  rounded  palpi  were  very  large. 

The  Adams  Brothers  state  that  the  outer  gill  is  united  to  the  mantle 
as  far  a«  its  extremity,  which  does  not  agree  with  the  observations  of 
V.  Ihering.  According  to  this  observer,  Tetraplodon  qiiadrilatera  has 
a  rounded  triangular  glochidium  without  hooks,  the  embryos  being 
developed  in  the  inner  gills. 

Genus  CASTALINA,  v.  Ihering.^ 

This  genus,  of  which  certain  characters  have  already  been  discussed, 
was  founded  by  its  author  for  a  few  species  of  South  American  Naiades 
which  have  a  somewhat  triangular  outline  and  appear  to  stand  about 
midway  between  Unto  and  Tetraplodon.  The  fact,  as  v.  Ihering 
declares,  that  shells  of  certain  species  of  the  group  may  contain  animals 
with  an  open  mantle  which  are  perfect  Unios,  and  that  others  have  soft 
parts  with  closed  siphons,  and  are  therefore  Tetraplodonsy  shows  that 
there  is  a  very  close  relation  between  Unio  and  Tetraplodon^  and  that 
this  is  a  transition  group,  which,  from  the  characters  of  the  animal  alone, 
would  not  be  worthy  of  generic  rank;  but  the  shells  are  sufficiently 
distinct  from  both  the  above  genera  to  be  separated  without  great 
diificulty. 

Their  cardinals  are  much  like  those  of  UniOj  only  more  numerous, 
and  the  laterals  often  have  traces  of  vertical  or  oblique  striation,  while 
the  posterior  ridge  is  less  strong  than  it  is  in  Castalia,  and  the  shells 
are  more  compressed. 

Genus  PRISODON,  Schumacher.' 

The  genus  Prisodon  included  under  Section  A,  P.  ohliqnus^  Schu- 
macher, which  is  a  species  that  has  since  been  placed  in  Lamarck's 
genus  Hyria;  and  under  Section  B,  P.  truncatus,  Schumacher,  a  mem- 
ber of  another  genus,  which  is  now  more  commonly  put  in  Lamarck's 
Castalia,  The  excellent  figures  and  descriptions  of  these  species  leave 
no  doubt  that  the  above  conclusion  is  correct,  while  the  generic  descrip- 
tion fairly  covers  the  first  species,  and  it  seems  to  me,  notwithstanding 

»  Voy.  Am.  M^r.,  p.  597. 

'^  Zool.  Anzeiger,  1891,  p.  478. 

^Essai  NouT.  Sjsterae  (lea  Habit,  vers  Testaci^B,  1817,  p.  138,  pi.  ^}7^g</kn]o 
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the  fact  that  authors  generally  have  based  this  genus  on  P.  truncatm^ 
it  must  be  established  on  P.  ohliquuSj  the  first-described  8i)ecie8.^ 

The  corrugated  species  of  this  genus  have  somewhat  radiately  sculp- 
tured beaks,  while  the  smooth  forms  seem  to  be  destitute  of  beak 
sculpture. 

Genus  SOLENAIA,  Conrad.* 

In  southeastern  Asia  and  possibly  Australia  there  is  a  group  of 
remarkable  fresh-water  bivalves,  having  a  greatly  elongated  shell  and 
foot,  and  bearing  some  resemblance  to  Mycetopm  of  South  America. 
Lea  placed  these  forms  with  this  genus,*^  but  in  1SG9  Conrad  called 
attention  to  the  fact  that  the  shells  had  a  long  rudimentary  lateral, 
and  gave  them  a  generic  name,  as  above.  Fischer,  in  a  carefully  written 
paper,*  places  the  oriental  forms  in  Mycetopus.  The  foot  of  the  latter 
genus  is  enormously  developed,  cylindrical,  and  enlarged  at  its 
extremity  like  a  mushroom.  This  remarkable  configuration  of  the 
shell  and  foot  are  to  enable  the  animal  to  burrow  in  the  sand  or  mud, 
where'  it  lives  in  a  vertical  position.  Fischer  communicated  with 
Heude  in  China,  who  had  described  a  large  number  of  species,  and  at 
his  request  the  latter  gathered  all  the  information  possible  concerniDg 
the  species  of  that  country.  They,  too,  have  a  greatly  elongated  foot, 
enlarged  into  a  button  at  its  extremity,  and  burrow  in  the  mud  in 
shallow  water.  Fischer  was  no  doubt  deceived  by  the  fact  that  similar 
environment  had  produced  similar  modifications  in  two  unrelated 
groups.  Unto  dehiseensj  Say,  of  the  United  States,  has  an  elongated 
shell  and  a  greatly  lengthened  club-shaped  foot,  and  it  also  burrows; 
and  I  have  mentioned  the  case  of  Anodonta  angulata,  Lea,  which  buries 
itself  in  the  bottoms  of  rivers  and  closely  resembles  one  of  Heude^s 
species.  Unio  anodontoides^  Lea,  a  well-known  form  of  the  Mississippi 
Valley,  was  found  by  Mr.  John  B.  Henderson,  jr.,  in  burrows  from  nine 
to  twelve  inches  deep,  in  soft  mud  in  the  Maramec  Eiver,  Missouri,  with 
the  foot  greatly  distended.  Yet  none  of  these  are  MycetoptiSj  or  at  all 
closely  related  to  it. 

The  South  American  species  differ  considerably  in  form  from  those 
of  Asia,  being  generally  more  rounded  posteriorly,  their  shells  smooth 
and  of  a  delicate  texture,  and  having  interiorly  a  wonderfully  soft, 
pearly  nacre,  while  the  oriental  forms  are  rather  rough,  often  concen- 
trically sculptured,  and  covered  with  a  heavy  epidermis;  the  nacre, 


>Lea  applied  Schumacher's  name  Pnsodon  to  the  P.  iruncatun  of  that  author  (Syn- 
opsis of  the  ruionidify  p.  27,  1870),  stating  that  this  name  {Prisodon)  could  not  be 
UBBii  for  his  first  species  (P,  obliquHs)  because  Klein,  in  1753,  had  given  the  name 
Triquetra  to  these  symphyuote  Naiades.  As  Klein  was  not  a  binomial  author,  7W- 
qttetra  can  not  stand,  and  the  generic  name  Prisodan  will  have  to  be  given  to  P.  obit- 
quuB  and  the  species  of  that  group.  Schumacher's  P€UCjfodon,  described  on  page  139 
of  the  Essaiy  is  also  a  Prisodon, 

«Amer.  Journ.  Conch.,  IV,  pt.  4,  p.  249, 1869. 

'Synopsis  of  the  Unionida*,  p.  90. 

^Jonm.  de  Conch.,  XXXVIII,  p.  93,  1890.  (Observations  on  the  genera  MyoetoffU 
And  Solenaia.     Second  note.) 
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thongli  slightly  i)early,  is  dull,  and  their  beaks  are  plicately  sculptured 
so  far  as  I  have  been  able  to  observe,  while  those  of  Mycetopus  are 
smooth.  All  of  these  Old  World  forms  have  a  vestige  of  a  lateral 
usually  in  each  valve,  while  the  South  American  species  are  either  abso- 
lutely edentulous  or  present  slight  traces  of  taxodont  teeth.  These  are 
sometimes  so  faint  and  so  concealed  under  the  external  layers  of  nacre 
that  they  can  only  be  seen  with  a  strong  glass  and  a  good  light,  but  I 
have  observed  them  in  several  specimens.  Besides  this  the  two  groups 
are  separated  by  half  the  diameter  of  the  globe,  and  I  know  of  none 
found  fossil  at  any  intermediate  points. 

There  is  a  shell  described  by  Higgins  as  Mycetopus  falcatusj^  which 
he  states  came  from  the  Upper  Amazon,  but  which  1  am  inclined  to 
believe  is  oriental.  It  has  the  dull  color  of  the  recognized  species  of 
Solena%a^9k\\^  the  anterior  basal  portion  of  the  shell  is  drawn  down  into  a 
curious  projecting  lobe.  M.  falcatus  might  be  almost  taken  for  a  dimin- 
nutive  form  of  Solenaia  aoleniformis^  Lea,  from  Southi  astern  Asia. 

Some  of  the  species  of  Solenaia  closely  resemble  Anodonta  angulata 
of  California,  and  it  would  not  surprise  me  if  the  young  of  the  former 
might  sometimes  be  found  with  rudimentary  cardinal  teeth,  or  that  this 
so-called  Anodonta,  which  seems  to  be  an  aberrant  form  with  a  strongly 
developed  foot,  should  prove  to  be  a  Solenaia, 

Sowerby  credits  to  Australia  one  species  of  the  genus  under  considera- 
tion. This  is  the  Mycetopus  rugatus  of  Sowerby,  described  in  the  Gon- 
chologia  Iconica.^  It  is  irregularly,  concentrically  wrinkled,  and  the 
anterior  basal  portion  is  somewhat  produced,  like  that  of  Lea's  M. 
emarginatMS^  while  the  posterior  part  is  wide  and  obliquely  truncated, 
after  the  manner  of  Lea's  species,  to  which  it  is  no  doubt  closely  related. 
.  If  these  two  genera  are  separated,  Solenaia^  which  is  oriental,  being 
placed  in  the  Unionidae,  and  Mycetopus,  a  strictly  occidental  group,  in 
the  Mutelidae,  as  I  believe  they  must  be,  they  do  not  support  the  theory 
of  a  connecting  antarctic  continent,  or  render  it  necessary  to  account 
for  their  distribution.  Ihering  has  separated  the  genera  as  I  do,  but 
places  them  both  in  the  Mutelidae.^ 

The  following  genera  have  been  referred  to  the  Unionidfe,  but  their 
rank  and  position  are  extremely  doubtful,  or  they  belong  elsewhere. 

Australiella,  Tennison  Woods,*  has  concentrically  sculptured  valves, 
but  is  not  nacreous  and  therefore  not  a  Naiad. 

Jolyay  fiourguignat,^  has  been  placed  near  Mutela  by  its  author,  but 
is  probably  a  marine  or  brackish  water  form. 

Byssanodonta,  d'Orbigny,*^  of  the  Parana  River,  has  been  often  put 
in  the  Unionidse  near  Anodonta,  but  it  belongs  in  the  Mytilidae. 

1  Proc.  Zool.  Soc,  London,  1869,  p.  179. 
■Volume  XVI,  Mycetopus,  No.  7, 1868. 
»  Archiv  fUr  Natnrg.,  1893,  p.  52. 

*  Trans.  Roy.  Soc.  Vict.,  XVII,  1881,  1882,  p.  82. 
^  Lettres  Malacologiqnes,  pp.  42-44,  1877. 

•  Voy.  Am.  M^r.,  p.  621,  1846. 
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Oabillotia,  Servain,*  is  typified  by  O.  pseudopsis,  Locard,  of  Lake 
Antiocb,  Syria.    I  do  not  know  its  position. 

Zairiay  Eocbebrune,*  proposed  for  Z.  discrepanSy  Bochebruae,  etc^ 
from  the  Congo. 

Co/toto|)<erMW,Bourguignat,^ proposed  for  C. pr(eclarumjBoxirgu\gasA.j 
is  probably  a  form  of  Anodonta  cygnea.  The  publications  contaLning  the 
last  three  genera  are  not  accessible  to  me. 

From  the  foregoing  descriptions  of  genera,  I  am  able  to  deduce  a  diag- 
nosis of  the  family  UnionidaB,  which  I  think  will  contain  all  the  valid 
genera  heretofore  described,  and  which  will  have  to  be,  in  our  present 
state  of  knowledge  of  the  anatomy,  founded  largely  on  shell  characters. 
These,  I  think,  when  understood,  are  sufficiently  distinct  and  constant 
for  use  in  separating  the  two  families  Unionidae  and  Mutelidse.  The 
force  of  this  statement  is  added  to  when  it  is  considered  that  the 
arrangement  I  propose,  which  is  founded  so  largely  on  shell  characters, 
fully  agrees  with  what  we  know  of  the  facts  of  geographical  distribu- 
tion, of  the  paleontology  of  the  Naiades,  and  the  classification  of  v. 
Ihering,  based  on  the  characters  of  the  embryos. 

Family  UNIONIDJS. 

Shell  usually  equivalve  and  inequilateral,  smooth  or  variously  sculp- 
tured, angular  or  rounded,  symphynote  or  non-symphynote,  covered  with 
a  thick  epidermis,  which  may  be  green,  brown,  yellowish,  black,  rayed^ 
or  variously  painted;  beaks  tt^vuilly  sculptured  w'\t\i  i^noeintnc,  ridges, 
corrugations,  chevron-shaped  or  radial  patterns,  or  pustules,  often  skoic- 
ing  remains  of  the  nuclear  shell;  ligament  opisthodetic,  well-developed, 
external  except  when  the  shell  is  symphynote.  Interior  nacreous;  with 
or  without  hinge  teeth,  but  showing  vestiges  of  them  in  every  genus;  when 
present  alicays  schizodont  and  arranged  a«  cardinals,  laterals  (pseudocar- 
dinals  and  pseadolaterals),  or  both;  adductor  scars  generally  distinct, 
the  anterior  commonly  impressed ;  pallial  line  simple  and  generally  well 
marked;  prismatic  border  iisually  narrow  and  not  coTispicuotts. 

Animal:  Labial  palpi  almost  alicays  wider  than  long,  having  the  upper 
parts  of  the  posterior  margins  united;  anal  opening  usually  separated  from 
the  superanal.  Mantle  either  free  or  closed  posteriorly  to  form  a  bran- 
chial opening.  Embryo  a  glochidium,  the  soft  parts  being  inclosed  in  a 
pouch-shaped  bivalve  shell,  either  with  or  without  hooks,  and  borne  in 
the  inner  or  outer,  or  in  all  four  leaves  of  the  branchiae,  which  are  modified 
to  form  a  marsupium.* 

iBnU.  Soc.  Mai.  France,  VII,  p.  296,  1890. 
2 Bull.  Soc.  Mai.  France,  III,  pp.  1-14,  pi.  i,  1886. 
3  Bourguignat,  Lettres  Malacologiques,  pp.  45-48,  1882. 

**  In  the  above  description  I  bave  italicized  tbe  most  important  characters,  and  those 
which  contrast  most  strongly  with  tbe  same  in  the  Mutelida3. 
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The  following  is  a  list  of  genera  which  I  place  in  this  family: 

VniOf  Betzius.  Arconaiaf  Conrad. 

Anodonta,  (Bragai^re  em.)  Lamarck.  Critlariaf  Schumacher. 

Prisodon,  Schumacher.  Lepidodttma,  Simpson. 

Jefrop/odofi,  Spix.  ,  Pteudodon,  Gould. 

Cutalinaf  v.  Ihering.  '  Leguminaiay  Conrad. 

Burtania,  Bourgoignat.  Solenaia,  Conrad. 

Family  MUTELIDJE. 
Genus  MUTELA,  Scopoli.' 

M  yet,  we  know  very  little  of  the  anatomy  of  this  or  several  other 
groups  of  African  Naiades,  and  upon  shell  characters  alone  it  seems 
difficult  to  decide  whether  this  should  be  united  with  Spatha  or  kept 
separate.  Typically  the  shells  are  quite  distinct;  those  of  Mutela 
being  thin,  elongated,  and  often  furnished  with  quite  well-developed 
taxodont  teeth ;  while  those  of  Spatha  are  solid,  oval  or  oblong  in  out- 
line, and  have  only  a  low,  compressed  tubercle  or  short  ridge  on  the 
hinge  line.  But  there  are  spiecies  which  are  so  completely  intermediate 
that  it  is  very  difficult  to  say  to  which  group  they  belong.  Most  of  them 
have  unusually  soft,  brilliant  nacre,  generally  inclining  to  bluish  in  the 
characteristic  Mutelas,  and  to  coppery  in  the  Spathas.  According  to 
Clessin,^  the  mantle  lobe  of  Mutela  is  united  as  far  as  the  middle  of  the 
ventral  margin ;  the  animal  has  two  stout  siphons,  and  the  shell  gapes 
in  front.  Fischer  states^  that  the  palpi  are  long,  curved  and  rounded 
at  their  extremities,  and  that  the  external  branchiae  are  united  to  the 
mantle  throughout.  Adams  Brothers*  say  that  in  Mutela  the  inner  gill 
is  entirely  united  to  the  foot,  while  in  Spatha  it  is  free.  If  this  distinc- 
tion could  be  proved  to  be  good  throughout,  it  would  be  a  sufficient 
character  on  which  to  base  the  two  genera,  but  in  Unio  it  is  well  known 
that  the  union  of  the  inner  gill  with,  or  its  separation  from  the  foot,  or 
the  connection  of  the  outer  gill  with  the  mantle,  is  very  variable. 

Mutela  dubia,  Gmelin,  shows  two  or  more  slightly  compressed  eleva- 
tions on  the  hinge  line,  especially  in  the  left  valve,  and  sometimes 
smaller  denticles,  while  in  M,  exotica^  Lamarck,  the  whole  hinge  line 
is  often  strongly  crenulated. 

The  name  Mutelinaj  which  was  proi)osed  by  Bourguignat^  as  a  genus 
to  include  Anodonta  senegalensisj  Lea,  and  Mutela  roatrata,  Bang,  is 
synonymous  with  Mutela  and  Spatha. 


>Intr.  Hist.  Nat.,  p.  397,  1777. 

*Ku8t6r,  Conch.    Cabinet,  IX,  1.  Abth.,p.  191, 

'Man.  de  Conch.,  p.  1004, 

^The  Genera  of  Recent  Mollnsca,  II,  pp.  505-507. 

^Esp.  nouv.  et  gen.  nouv.  des  glands  Lacs  Africains,  p.  488, 1885. 
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Genus  CHELIDONOPSIS.  Ancey.^ 

In  1886  Kocihebruue  ^  established  the  generic  name  Chelidoneura  for 
Mutela  nrietina^  Rochebmne.  The  name  having  been  used  previously  for 
a  mollusk  of  the  family  Philinidie,  Ancey  changed  it  to  that  given  above. 
I.  have  not  seen  C.  arietina^  but  a  fine  specimen  of  (7.  hirundoj  v.  Martens 
(which  Rochebmne  included  in  his  genus),  is  in  the  National  Museum 
collection,  and  is  certainly  a  peculiar  shell.  It  has  the  anterior  dor- 
sal part  developed  into  a  sharp  point  like  a  Prisodmi  or  Arconaia^  and  a 
curious,  elevated  wing-like  carina  running  from  the  beaks  to  about  the 
middle  of  the  posterior  end,  which  most  decidedly  gapes,  with  a  sort 
of  diamond-shaped  opening.  Just  in  front  of  the  povsterior  end  each 
ridge  is  developed  into  a  tubular  spine,  which,  in  the  specimen  I  have 
seen,  is  nearly  half  an  inch  in  height.  One  of  these,  in  the  shell 
examined,  is  closed  by  shelly  matter;  the  other  opens  into  the  interior. 
The  whole  is  covered  with  a  thin,  smooth  epidermis,  and  in  texture 
and  color  strongly  recalls  Mutela. 

Genus   SPATHA,  Lea.^ 

This  genus  has  been  discussed  under  the  head  of  Mutela.  While 
most  of  the  shells  have  a  rich  coppery  nacre  and  are  smooth  externally, 
one  species,  which  may  perhaps  be  placed  here,  Spatha  vignoniana^ 
Bernardi,  is  of  a  greenish  lurid  texture  throughout,  and  has  the  sur- 
face sculptured  into  a  sort  of  reticulated  and  zigzag  pattern,  the  only 
instance  I  know  in  which  a  Mutelid  is  truly  sculptured.  There  is  a  low 
groove  running  down  along  the  dorsal  slope  in  this  species,  and  the 
l)osterior  end  is  somewhat  angulated.  I  believe  that  the  African  Naiads, 
which  were  referred  by  the  older  authors  to  Anodontay  belong  in  this 
group  or  in  Mutela,  and  that  no  true  members  of  the  former  genus  are 
found  south  of  the  Sahara.  While  most  authors  agree  that  Spatha  has 
the  mantle  developed  into  siphons,  yet  in  S.  {Anodonta)  chaizianaj 
Rang,  the  branchial  opening  is  not  closed.* 

According  to  Clessin,*  the  laminae  of  the  gills  are  united  in  perpen- 
dicular rows. 

The  shell  of  8.  alata^  Lea,  shows  slight  nodules  in  certain  specimens 
embedded  under  the  external  nacre  along  the  hinge  line,  which  are  no 
doubt  vestiges  of  taxodont  teeth. 

Moncetia,  Bourguignat,^  is  quite  likely  a  group  of  compressed 
Spathas,  which  may  possibly  be  worthy  of  subgeneric  rank.  Its  author 
states  that  the  beaks  are  smooth ;  that  there  is  a  tubercular  eminence 
on  the  hinge  line  of  the  right  valve  in  the  cardinal  region,  without  a  cor- 

»  Conchologist'9  Exchange,  II,  p.  22, 1887. 
2  S.  B.  Nat.  Fr.,  1886,  pp.  3-5,  pi.  i,  figs.  1-4. 

*  Trans.  Phil.  Soc,  VI  (n.  8.),  1858,  p.  141,  footnote.    Type,  S.  »n«6en«,  Lea. 

*  See  Lea's  Synopsis  of  the  ITnionida*,  p.  79,  1870. 
'^Knster,  Conch.  Cab.,  part  234,  p.  184. 

"  Esp.  nouv.  et  gen.  nouv.  des  Lacs  Africains,  pp.  34-36, 1885. 
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resiwnding  one  in  the  left,  and  a  smooth  lateral  lamella  as  in  Margari- 
ta na;  that  it  has  two  ligaments,  both  internal,  and  three  groups  of  mus- 
cular impressions.  The  figures  represent  what  seem  to  be  diseased  or 
stunted  specimens,  and  I  can  not  say  where  the  group  should  be  placed, 
never  having  seen  shells  of  it.  It  may  not  be  a  Mutelid,  or  even  a 
Naiad. 

Genus  PLEIODON,  Conrad.' 

This  genus,  consisting  of  a  few  African  species,  has  been  much  con- 
founded in  time  past.  Conrad  gave  it  the  above  name  in  1834,  and  it 
seems  to  me  to  be  perfectly  distinct  from  all  others.  In  1871  Gill  placed 
the  species  with  the  genus  Tridina  (which  is  synonymous  with  Mutela) 
in  a  separate  family,^  which  he  called  Iridinidae,  while  Fischer  ^  makes 
Pleiodon  a  mere  section  of  the  genus  Mutela.  The  shells  are  solid,  ovate 
in  outline  and  inflated,  with  smooth,  shining,  greenish  epidermis,  and 
the  teeth,  which  are  irregularly  taxodont,  are  strong,  usually  somewhat 
oblique  anteriorly,  and  more  or  less  perfectly  V-shaped  posteriorly^ 
their  bases  pointiug  forward.  In  the  middle  of  the  hinge  they  are 
often  broken  and  blurred,  sometimes  crossing  the  hinge  plate  in  zigzag 
lines.    The  teeth  in  young  shells  are  often  quite  oblique. 

Pelseneer,*  in  an  able  paper  on  the  anatomy  of  Pleiodon^  states  that  the 
labial  palpi  are  semilunar,  with  a  long,  straight  attachment;  that  the 
gills  divide  the  pallial  chamber  into  two  quite  distinct  spaces,  so  that 
there  are  three  openings  into  the  mantle  cavity — pedal,  branchial,  and 
anal.  It  has  a  closed  branchial  siphon,  and  the  mantle  border  is  united 
for  some  distance  forward. 

Camer&nia  of  Bourguignat*  is  based  on  characters  which,  according 
to  the  above  writer,  vary  much  in  different  individuals,  and  I  doubt 
whether  it  is  a  valid  genus.  The  shells  are  solid,  inflated,  with  a  heavy 
hinge  plate,  in  which  the  teeth  are  somewhat  taxodont,  as  in  Pleiodon. 
Bourguignat  claims  distinction  on  account  of  its  having  elongated 
anterior  teeth,  a  character  which  is  not  shown  in  many  of  the  specimens 
he  figures.  In  the  shells  I  have  seen,  the  hinge  seems  to  be  diseased, 
the  teeth  are  blurred,  and  the  plate  is  somewhat  split  up  anteriorly,  but 
crenulated,  and  I  should  hesitate  before  calling  these  ridges  lamellar 
teeth.    I  should  not  give  the  group,  at  most,  more  than  subgeneric  rank 

Genus  BRAZZ^^A,   Bourguignat.® 

Inflated,  thin,  shining,  toothless  shells,  with  smooth  beaks,  having  a 
purplish  interior,  and  numerous  (4  or  more)  deep  dorsal  cicatrices. 
There  is  a  strong,  triangular  escutcheon  at  the  end  of  the  ligament,  and 


» Journ.  Acad.  Nat.  Sci.  Phila.,  VII,  18:^4,  p.  178. 

^Arrangement  of  the  Families  of  MoUiisks,  Smith.  Misc.  Coll.,  227, p.  20. 

3  Manuel  de  Conoh.,  p.  1004. 

^Bull.  Mas.  Belg.,  IV,  pp.  116-128. 

"^MoH.  Nyanza  Ouk.,  p.  19,  1883. 

^'Esp.  noiiv.  et  gen.  noiiv.  des  Lacs  Africains,  pp.  32-34,  1885. 

Proc.  N.  M.  95 21 
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tlie  left  valve  is  dorsally  winged,  wliile  the  right  is  not.  I  have  not 
seen  any  of  these  singalar  shells,  but  from  the  figures  and  descriptious 
I  should  think  the  genus  was  a  valid  one,  and  that  it  belonged  with 
the  Mutelidie.     It  was  proi>08ed  for  B.  anceyi^  by  Bourguignat. 

Chambardia  of  Bourguignat,  a  new  name  for  the  Egyptian  Iridinas,^ 
probably  contains  nothing  which  can  not  be  satisfactorily  placed  in 
other  genera.  The  publication  in  which  the  genus  is  proposed  is  not 
accessible  to  me.  All  the  foregoing  genera  of  Mutelida)  are  from 
Africa  south  of  the  Sahara  desert,  with  the  exception  of  the  Nile,  which 
is  peopled  with  these  forms  to  the  Mediterranean.  Some  of  the  species 
extend  south  into  the  Cape  region. 

Genus   GLABARIS,   Gray.« 

This  generic  name  has  been  adopted  by  the  Adams  Brothers,  von 
Ihering,  and  others,  for  South  American  Naiades  with  edentulous  hinges, 
which  had  until  1847  been  placed  in  Anodonta.  So  far  as  I  know,  uo 
true  Anodontas  are  found  south  of  Mexico,  all  the  Central  and  South 
American  forms  I  have  seen  being  undoubtedly  members  of  the  genns 
Glnbaris.  The  shells  of  this  group,  though  resembling  those  of  Am- 
donta  in  the  fact  that  they  are  without  teeth,  are  really  quite  distinct, 
and  when  once  the  differences  are  understood,  there  need  be  no  diffi- 
culty in  distinguishing  them. 

The  shells  of  Qlabaris  are  usually  of  more  solid  structure  than  those 
of  Anodonta.  and  some  of  them  are  covered  with  the  peculiar  clothlike 
epidermis  which  is  found  on  a  number  of  the  Monocondylaeas.  The 
nacre  is  of  a  peculiarly  soft,  often  brilliant  and  iridescent  texture,  in 
strong  contrast  to  the  lusterless  interiors  of  most  of  the  Anodontiis.  In 
a  few  of  the  species  typified  by  O,  tenebricosa,  it  is  a  sort  of  lurid  greenish 
hue,  but  in  these  its  tints  are  soft  and  rich.  Freciuently  slightly  ele- 
vated rays  reacli  out  from  the  cavity  of  the  beaks,  especially  in  those 
with  the  brightest  nacre.  There  is  in  nearly  all  cases  a  well-defined  aud 
tolerably  broad  border  of  the  prismatic  layer  shown  around  the  inside 
of  the  shell,  which  is  generally  darker  in  tint  than  the  nacre,  and  often 
semi-transparent.  In  the  G,  lato-marginata  group  this  is  especially  dark 
and  broad,  being  often  as  much  as  a  quarter  of  an  inch  in  width.  It  is 
caused  by  the  fact  that  the  mantle  does  not  deposit  nacre  to  the  border 
of  the  shell.  Traces  of  taxodont  teeth  have  been  noticed  in  some  of  the 
Soatli  American  species  by  v.  Ihering  and  the  writer,  and  these  are 
sometimes  present  in  O.  granadensin  of  Nicaragua. 

According  to  d'Orbigny,^  Iridina  {Qlabaris)  trapezialis^  Lamarck, and 
other  allied  species,  Jire  characterized  by  having  distinct  siphons,  while 
in  G,  membranacea,  Orbigny,  which  probably  is  the  same  as  G,  hto- 
marginataj  Lea,  the  borders  of  the  mantle  are  free  at  the  siphonal 


1  Bourguignat,  in  Servain,  Bull.  Soc.  Mai.  France,  VU,  pp.  304-315,  1890. 
«Proc.  Zoo).  Soc,  London,  1847,  p.  197. 
3Voy.  Amer.  M^rid.,  pp.  59G,  617. 
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region.  The  embryo,  as  v.  Ihering  has  shown,  is  a  lasidium.  By  the 
characters  of  the  shell  most  of  the  Olabaris  are  closely  related,  and  v. 
Ihering  has  placed  these  two  species  in  the  same  group.  Here,  then, 
in  another  genas,  is  an  example  of  the  great  variation  of  siphonal 
development  in  closely  related  forms,  which  helps  to  prove  that  the 
character  is  not  constant.  Dr.  Lea  found  that  in  O,  tcymani^  Lea,  and  0, 
lato-margijiatay  Lea,  the  branchiae  were  united  their  whole  length  to  the 
abdominal  sac,  and  the  palpi  of  both  were  rounded,  and  he  stated  that 
in  this  latter  respect  they  differed  from  all  North  American  Anodontas 
he  had  examined.  The  superanal  opening  was  not  united  below.  And 
in  Glabaris  strebeli^  Lea^  of  Mexico,  which  is  closely  allied  to  the  South 
American  forms,  he  found  the  same  kind  of  rounded  palpi  which  were 
united  only  aboviB.  The  genus  is  distributed  from  central  Mexico  all 
through  Central  and  South  America  to  Patagonia,  but  has  not  been 
found  west  of  the  Andes,  though  a  number  of  Unios  are  met  with  in 
that  region. 

Genus  LEILA,  Gray.» 

Conchologically  Leila  is  very  close  to  Olabaris.  The  color,  form  and 
texture  of  the  shells  are  the  same  as  in  species  of  the  Trapezialis  group 
of  QUibaris^  and,  like  most  of  those  forms,  they  gape  more  or  less  in 
the  anterior  ventral  region.  According  to  von  Ihering  Leila  has  siphons,^ 
and  the  pallial  line  in  most  specimens  is  quite  deeply  and  broadly 
indented  in  the  siphonal  regiom  But  the  latter  character  is  often  found 
in  a  less  degree  in  the  shells  of  Olabaris  trapezialis  and  its  allies,  espec- 
ially 0.  simiata  and  O.  anserina.  Both  Leila  estila  and  L.  blainvilleana 
occasionally  show  vestiges  of  taxodont  teeth  near  the  beaks.  The 
range  of  the  genus  is  much  the  same  as  that  of  Olabaris,  but  I  do  not 
know  of  its  having  been  found  in  North  America. 

Genus  M0N0C0NDYL^«:A,  d'Orbigny.» 

This  group  was  first  described  as  a  subgenus  of  UniOj  and  was 
afterwards  given  generic  rank  in  the  author's  great  work  on  the  mol- 
lusks  of  South  America. 

Spix's  name,  Aplodon,^  was  preoccupied  by  Eafinesque,  in  Heliacea 
in  1819,  and  therefore  it  must  be  relegated  to  the  synonymy. 

The  shells  of  this  group  are  generally  solid,  with  a  rather  rough, 
brownish  or  greenish,  cloth-like  epidermis.  The  right  valve  has  a  large 
tooth  opposite  the  beak,  and  a  smaller  one  some  distance  forward  of  it. 
The  large  tooth  of  the  left  valve  fits  the  space  between,  and  there  are 
occasionally  small  scattered  denticles  on  the  hinge  plate.  According 
to  d'Orbigny,*  MonocondyUea  giiarayana^  d'Orbigny,  has  long,  rounded 

iSyn.  Brit.  Mus.,  1840,  p.  142. 

sZool.  Anzeiger,  Nos.  380, 381,  p.  2, 1891.    See  also  Fischer,  Man.  de  Conch.,  p.  1005. 

»Guer.  Mag.  Zool.  CL,  V,  No.  62,  p.  37,  1835. 

<Te«t.  Fluv.  Braz.,  pi.  xxv,  figs.  1,  2,  1827. 

*Voy.  Amer.  Mer.,  pi.  Lxvui,  fig.  7. 
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labial  palpi,  which  are  attached  in  a  curved  line  above,  and  which  are 
not  united  posteriorly.  Otherwise  the  animal  does  not  seem  to  differ 
greatly  from  that  of  Unio. 

Genus   FOSSUJLA,  Lea.» 

In  1870,  Lea  separated  Monocondylcea  fossicuUfera^  d'Orbigny,  from 
the  genus  in  which  it  had  been  formerly  placed,  and  gave  it  the  above 
generic  name.  The  shell  is  solid,  and  externally  quite  closely  resembles 
that  of  Olabaris  lato-marginata^  Lea,  but  the  hinge  is  i>eculiar.  In  that 
*  of  the  left  valve  there  are  two  distinct  humps,  with  a  depression  between, 
which  latter  is  opposite  the  beak.  In  the  right  there  is  a  large,  blunt 
elevati(m  which  fits  into  this  depression  of  the  left  valve;  then  behind 
this  is  a  pit,  and  still  behind  it  a  smaller  hump.  Frequently  a  smaller 
set  of  denticles  are  seen  above  one  or  more  of  the  pits,  which  project 
into  a  sort  of  ligament  in  the  upper  part  of  the  hinge.  This  latter 
character  is  shown  more  plainly  in  a  species  recently  named  F.  balzani 
by  V.  Ihering.  The  animal  is  said  by  this  author  to  scarcely  differ 
from  that  of  Glabaris,^ 

Genus   IHERINGELLA,  Pilsbry.^ 

In  1859,  Lea  applied  the  name  Plagiodon*  to  MonocondyUea  isaeardi- 
oides,  Lea,  but  as  that  name  had  been  preoccupied  by  Dumeril  in  rep- 
tilia  (1835),  Pilsbry  proposed  the  name  Iheringellu  for  it,  in  honor  of  the 
eminent  biologist  von  Ihering,  who  has  done  such  excellent  work  among 
the  Xaiades.  The  type,  1\  isocardioideSy  Lea,  resembles  in  form  ao 
Isocardio,  The  hinge  appears  as  if  injured,  like  that  of  a  Margaritana. 
In  the  right  valve  are  two  irregular  teeth  under  the  beak,  and  a  brokeu, 
saddle  shaped  tooth  in  the  left  valve  fits  in  between  them.  In  each 
valve  there  are  pseudolaterals  which  start  under  the  beak  and  slope 
downward  across  the  plate,  and  the  whole  surface  of  the  hinge  is  cov- 
ered— teeth  and  all — with  irregular  wrinkles  and  pustules.  Concho- 
logically  it  seems  most  closely  related  to  MonocondyUca.  The  nacre  has 
a  peculiarly  soft,  greenish  hue.    The  animal  is  unknown. 

Genus  MYCETOPODA,  d»Orbigny.* 

Orbigny  first  applied  the  above  name  to  M,  Soleniformis,  Orbigny, 
and  M.  Siliquoaus^  Orbigny,  characterizing  the  genus  in  a  proper  man- 
ner, and  afterwards,  in  the  "  Voyage  Amerique  M^ridionale,"  changed 
the  name  without  explanation  to  Mycetopm^  by  which  it  is  generally 
known.  The  former  name  will,  I  am  sorry  to  say,  have  to  supersede 
the  latter. 


'  Synopsis  of  the  UnionidJB,  p.  72,  1870. 
«Archiv  fur  Naturgeschichto,  I,  pt.  1,  p.  65,  1893. 
3  Nautilus,  VII,  No.  3,  p.  30,  1893. 
«Proc.  Acad.  Nat.  Sci.  Phila.,  VIII,  p.  79. 
*Guer.  Mag.  Zool.  CI.,  V,No.62,  p.  41,  1835. 
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I  have  discussed  the  genus  somewhat  at  length  under  the  head  of 
Solenaia  in  this  paper,  and  nothing  more  need  be  said  regarding  the 
shell. 

The  palpi,  as  in  other  genera  of  the  Mutelidae,  are  longer  than  wide. 
The  mantle  is  open  all  arouud,  there  being  no  distinct  branchial  siphon. 
The  anal  siphon  is  only  indicated  by  an  oval  aperture  with  a  low  border, 
and  it  is  separated  from  the  branchial  opening  by  a  sort  of  bridge.  The 
branchiae  are  very  large,  and  the  Adams  Brothers  state  that  the  outer 
ones  are  entirely  grown  together.^ 

The  foot  is  an  enormous  and  greatly  modified  organ,  very  long  and 
cylindrical,  and  near  the  lower  part  contracted  like  the  neck  of  a  bot- 
tle. From  this  the  base  swells  out  into  a  large  button,  which  d'Orbigny, 
in  the  magnificent  figure  in  his  great  work  on  South  American  mol- 
lusks,  has  represented  as  covered  with  low,  rounded  protuberances. 
The  wall  of  the  burrow  corresponds  to  the  shape  of  the  animal,  being 
narrowed  in  near  the  button  and  expanded  above  and  below,  and  the 
foot  could  not  be  withdrawn  unless  its  lower  end  was  contracted.  The 
unionoid  characters  of  the  animal  have  induced  some  authors  to  place 
it  in  the  Unionidse:  by  others  it  has  been  considered  the  type  of  a  sep- 
arate family,  Mycetopodidse.*  But  as  it  is  known  that  other  unrelated 
Naiades  burrow  in  the  same  way,  some  of  which  have  a  strikingly  similar 
foot,  and  that  the  shell  has  a  wonderfully  soft,  silvery  nacre,  and  that 
it  never  has  a  vestige  of  cardinal  or  lateral  teeth,  but  sometimes  faint 
traces  of  taxodont  denticles,  I  think  it  may  be  safely  placed  in  the 
Mntelidse.  The  genus  is  found  from  southern  Brazil  northward  to 
Central  America.  It  may  be  here  remarked  that  all  the  members  of 
the  Mutelidse  as  herein  classified  are  confined  to  Africa  and  South 
America,  with  the  exception  of  a  few  Olabaris,  which  go  up  as  far  north 
as  southern  Mexico,  and  a  single  Central  American  Mycetopoda. 

From  the  foregoing  characters  of  the  diiferent  genera  placed  In  the 
MutelidPB,  we  may  deduce  the  following  family  description: 

Shell  generally  without  sculpture  or  angularities,  smooth  or  rarely 
slightly  sulcate,  covered  with  a  thick  epidermis;  beaks  nearly  or  quite 
destitute  of  soulpture,  and  never  exhibiting  the  remains  of  an  embryonic 
shell;  nacre  of  a  peculiarly- soft,  rich  texture,  silvery,  coppery,  lurid  or 
greenish, //^n^aZ/y  surrounded  by  a  tcide,  distinct  prismatic  border;  hinge 
with  or  without  teeth,  which,  when  present,  are  always  irregularly  ta-xo- 
dont,  and  showing  vestiges  of  this  kind  of  dentition  in  occasional  specimens 
in  all  the  genera;  escutcheon  large,  triangular,  and  distinctly  marked; 
muscular  impressions  variable;  pallial  line  usually  simple,  but  in  some 
cases  more  or  less  inflected  into  a  sinus  posteriorly. 

Animal:  Labial  palpi  large,  oval  or  rounded  below,  and  usually  m<^- 
out  free  points,  scarcely  united  posteriorly;  outer  gills  attached  firmly  on 
each  side  to  the  mantle  and  abdomen,  so  that  the  suprabranchial  cham- 


'Genera  of  Recent  MoHusks,  II,  p.  504. 

*Gray  bestowed  thiB  name  in  the  '' Synopsis  of  the  British  Museum ''  in  1840. 

Digitized  by  VjUOQIC 


326  TRE  PEARLY  FUESU-WATEli  MlSSELS—StMPSON,       vol.xviil 


ber  ending  in  the  anal  siphon  is  completely  separated  from  the  mantle 
cavity;  anal  and  superanal  cavity  united^  continuing  backward  over  the 
adductor  muscle  into  a  superanal  chamber.  Mantle  open  or  closed  into 
more  or  less  perfect  siphons,  sometimes  united  for  some  distance  forward. 
Embryo  a  Uisidium^  composed  of  three  segments^  the  anterior  head-like, 
the  median  bearing  a  single  shell,  the  posterior  tail-like. 

It  will  be  seen  from  the  above  that  the  characters  of  the  soft  parts 
are  qnite  variable,  and  I  have  italicized  those  in  both  shell  and  animal 
which  seem  to  most  constantly  diifer  from  the  same  in  the  Unionidae. 
It  is  very  probable  that  with  a  more  thorough  anatomical  knowledge 
of  the  Naiades  the  descriptions  will  have  to  be  a  good  deal  modified.^ 

The  following  is  a  list  of  the  genera  I  place  in  this  family  : 


GlabariSj  Gray. 
Iheringellaf  Pilsbry. 
Monocondyla'ay  d'Orbigny. 
Fo88ulaf  Lea. 


Mutelay  Scopoli. 

ChelidonopsiSf  Anc6y. 

SjiothOf  Lea. 

Ple'ntdoNf  Conrad. 

Hrazzaaf  Bour^uignat.  ;  Mycetopoda,  d'Orbigny. 

Although  in  time  past  the  Naiades  or  pearly  fresh-water  mussels 
have  often  been  placed  in  a  single  family,  and  though  even  v.  Ihering, 
whose  recent  classiUcation  of  the  genera  is,  I  believe,  a  natural  one, 
has  placed  the  two  groups,  Unionida?  and  Mutelidfe,  in  one  super- 
family,  and  notwithstanding  the  fact  that  there  are  a  few  genera  whose 
position  on  account  of  our  lack  of  knowledge  is  doubtful,  yet  I  think 
it  quite  probable  that  the  relationship  between  these  two  great  groups 
is  not  a  very  close  one. 

It  is  true  that  the  animals  themselves  do  not  seem  to  altogether 
bear  out  this  assertion.  The  character  of  the  presence  or  absence  of 
siphons,  on  which  the  families  have  generally  been  founded  is,  as  I  think 
I  have  conclusively  shown,  utterly  variable  and  worthless.  There  is 
usually  some  distinction  in  the  form  and  the  union  or  nonunion  of  the 
labial  i)alps,  but  these  characters  are  not  perfectly  constant,  and  even 
if  they  always  held  good,  they  would  be  of  little  importance,  Iherin^ 
is  authority  for  the  statement  that  in  all  the  South  American  and  Afri- 
can Muteli(he  (and  all  the  genera  belong  in  these  two  continents)  the 
outer  gill-leaves  on  each  side  are  firmly  attached  both  to  the  mantle 
and  abdomen,  thus  completely  separating  the  suprabranchial  cavity 
from  that  of  the  mantle  back  to  the  anal  opening.  This,  however, 
according  to  that  most  excellent  authorit}^,  occasionally  occurs  in  the 
Unionidie  of  the  northern  hemisphere. 

•There  will  doubtless  bo  found  great  \'uriation  in  the  matter  of  union  of  the  mantle 
and  gills  in  many  otbor  Pelecypods.  Jackson  observed  in  some  specimens  of  Perufl 
ephippium  that  the  two  pairs  of  gills  were  separated  from  one  another  throughont 
their  length,  whereas  in  other  specimens  the  two  median  gills  were  connected  by  con- 
crescence at  their  dorsal  border,  thus  uniting  the  two  pairs  as  in  Oatrea.  The  degree 
of  union  varied  in  different  specimens,  the  gills  being  united  for  their  whole  extent, 
or  only  posteriorly.  ( Phylogeny  of  the  Pelecypoda.  Mem.  Best.  Soc.  Nat.  Hist, 
IV,  No.  VIII,  p.  826,  18JK).) 
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It  is  in  the  characters  of  the  embryo  and  the  shell  that  we  find  the 
great  vital  distinctions  between  these  families.  In  the  Unionidae  the 
embryo,  perhaps  without  exception,  is  a  glochidiuin^  whidi  is  probably 
characteristic  of  the  nepionic  stage  of  all  the  genera  in  the  family. 
The  embryo  of  the  South  American  Muteiidte  has,  wherever  examined 
by  V.  Ihering,  proved  to  be  a  Umdium^  and,  although  perhaps  the 
relation  of  the  African  mutelid  groups  may  not  be  so  close  to  those 
of  South  America  as  is  that  of  the  latter  among  themselves,  yet  I 
have  no  doubt  that  their  embryos  will  prove  to  be  something  very 
much  like  a  lasidium.  This  peculiar  stage  is,  so  far  as  I  know,  entirely 
unique  among  Pelecypods,  and  though  by  the  character  of  taxodont 
teeth  the  mutelids  show  affinities  for  Nucula^  Area.,  Fectunculus,  and 
the  like,  yet  by  the  evidence  of  their  embryos  they  seem  wholly  unre- 
lated to  any  other  lamellibranchs. 

The  irregularly  taxodont  teeth  which  characterize  the  Mutelidae  are 
totally  different  from  the  schizodont  t/ceth,  which  are  found  more  or 
less  developed  in  every  genus  of  the  Unionida?.  The  peculiar  cartilage 
pits  of  FoHsula  resemble  to  some  extent  those  in  Pernn^  and  suggest  a 
l>os8ible  distant  relationship  with  this  and  allied  genera.  On  the  other 
hand,  it  would  seem  reasonable  to  suppose  tliat  the  unionids  had  their 
closest  affinity  with  other  schizodont  families. 

II.  GEOGRAPHICAL  DISTRIBUTION  OF  THE  NAIADES. 

In  mapping  out  the  general  distribution  of  the  Xaiades,  although  they 
are  all  confined  to  the  fresh  waters  of  the  globe,  it  will  be  found  that 
they  fall  into  provinces  something  in  the  same  way  as  do  the  other 
members  of  the  animal  kingdom.  So  nearly  do  these  areas  coincide  in 
a  number  of  cases  with  those  of  generally  recognized  regions  of  animal 
life,  that  in  several  instances  I  have  applied  the  same  names  to  them. 
To  a  considerable  extent,  as  would  be  expected,  these  divisions  of 
Naiad  life  are  bounded  by  the  sea,  by  deserts,  and  mountain  chains 
which  act  as  watersheds  for  different  river  systems.  Yet  none  of  these 
in  all  cases  effectually  restrict  the  distribution  of  the  fresh-water  mus- 
sels; and  it  is  true  that  in  several  instances  the  borders  of  a  IN^aiad 
region  are  not  marked  by  any  tangible  natural  barriers. 

The  Palearctic  Region. — This,  the  largest  region  of  Naiad  life,  includes 
iu  a  general  way  the  whole  of  Europe,  Africa  (excepting  the  Nile),  north 
of  the  Desert  of  Sahara;  all  of  Asia  north  of  the  Stanovoi  and  Altai 
Mountains,  including,  probably,  the  greater  part  of  Afghanistan  and 
Beloochistan,  Persia,  Arabia,  and  Asia  Minor:  and  all  of  North  America 
that  is  drained  into  the  Pacific.  This  vast  region,  covering  an  area  of 
l>erhaps  10,000,000  square  miles,  is  inhabited  by  a  single  and  remark- 
ably homogeneous  Naiad  fauna.  One  species  characteristic  of  this 
l>rovince,  TJnio  margaritiferuHj  Linnaius,  is  found  in  all  parts  of  Europe 
except  the  region  along  the  Mediterranean;  also  throughout  Siberia; 
in  northern  Japan,  which  stands  on  the  border  between  this  and  the 
Oriental  region,  and  in  that  pnrt  of  this  province,  in  N^^  Ain^ricf 
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lying  north  of  about  40^;  occupying  in  all  an  area  in  the  palearctic 
region  of  something  like  9,000,000  square  miles.  The  Amoor  Biver, 
which  takes  its  rise  in  Siberia  and  Mongolia  south  of  the  Stanovoi 
range,  has  a  mixed  Naiad  fauna  whose  characters  partake  of  the 
Pal{i»aretic  and  Oriental  provinces.  Unto  pictorum,  a  species  common 
to  all  Europe  and  Siberia,  is  found  at  Khabarovka,  in  the  Amoor 
Valley,  as  well  as  Anodonta  mtignifica,,  T.ea,  A,  cellensis,  Schroeter,  and 
A.pUcata,  Solander,  which  is  synonymous  with  Cristaria  discoideus  of 
Lea,  the  latter  three  being  common  to  China.* 

According  to  Middendorf,'-*  Anodonta  herculea,  Middendorf,  a  Japan- 
ese species,  which  is  a  Cristaria;  Unto  mongolicusj  Middendorf  (=rnw 
margaritifermy  Linna^usf),  and  Afiodonta  cellensisj  Schroeter,  are  found 
in  the  Amoor  region.  His  Unto  complanatuSy  Solander,  a  common  New 
England  species,  which  he  credits  to  Siberia,  is,  according  to  his  figures, 
without  lateral  teeth,  and  appears  to  be  a  stunted  form  of  Unto  mar- 
gariti/erus. 

Schrenck^  gives  the  following  list  of  species  of  the  Amoor  Valley:* 


*  Unio  mong^liouSf  Middendorf. 

*  U.  (Marg.)  dahuricuSf  Middendorf. 

*  Anodonta  anatinay  Linnaeus. 
**A,  cellen9i$f  Schroeter. 


Unio  grayanuiy  Lea. 

*  U.  pictorumy  Linnieus. 

*  Unio  ( Marg. )  margaritiferuB,  LlnnsBUB. 
Anodonta  pHcatUy  Solander. 
A,  magnificaj  Lea. 

His  Unio  grayanus  is  certainly  not  that  species,  but  a  shorter,  heavier 
shell,  belonging,  however,  to  an  Oriental  group;  and  the  Unio  mango- 
liciui  is  most  likely  a  form  of  Unio  margaritiferus  with  imperfect  laterals. 

The  southern  limit  of  the  PalaBarctic  Eegion  in  North  America  can 
not  be  accurately  given,  but  it  probably  extends  to  near  the  Isthmus 
of  Tehuan tepee,  as  one  of  the  common  Galiforuian  Anodontas  has  been 
found  in  Oaxaca. 

In  all  this  vast  area  there  are  perhaps  not  more  than  50  valid  species 
of  Naiades,  which  belong  to  the  genera  Unio,  Leguminaiaj  Anodonta, 
and  the  species  of  Cristaria  alluded  to,  though  the  new  school  of 
conchologists  have  considerably  multiplied  the  genera  and  have  run  the 
specific  names  up  into  the  thousands.  The  species  are,  for  the  most 
part,  small  to  medium  in  size,  without  conspicuous  sculpture  or  angles, 
or,  as  a  rule,  any  bright  patterns  of  coh»ring. 

The  group  of  Anodontas  typified  by  the  well-known  A.  oygnea,  Lin- 
njeus,  iH  distributed  over  this  entire  region,  all  the  forms  found  in  the 
l^acific  drainage  of  North  America  either  belonging  to  it  or  being, 
I  think,  closely  related.  One  species,  A.  yukonensis,  Lea,  from  the 
Yukon  Eiver,  Alaska,  is  absolutely  identical  with  specimens  of  Ano- 


'On  the  authority  of  Monsson  (Joum.  de  Conch.,  XXVII,  p.  28). 
'Maljicoz.  Ro88ica,  Sib.  Reise,  1847-1851,  p.  273. 
=^Reiseii  und  Forsch.  im  Araur-Lande,  1854-1856,  p.  694. 

"*  Those  belonging  properly  to  the  palearctic  region  I  have  characterized  byan  *;  the 
others  are  Oriental  species. 
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danta  herijigiana,  Middendorf,  collected  by  Dr.  Dall  at  Petropaulovski, 
Kamchatka.  This  I  have  verified  by  comparing  the  types  with  Dr. 
DalFs  shells. 

Unio  ravi^ti^susj  Kobelt,  of  Afghanistan,  appciirs  to  be  a  member  of 
one  of  the  great  European  groups.  Two  Uuios  have  been  credited  to 
Oregon,  U,  famelicus  of  Gould,  and  U.  oreyonensis  of  Lea.  The  tyi)es  of 
both  of  these  species  are  in  the  National  Museum  collection,  and  I  can 
say  without  hesitation  that  the  former  is  a  young  shell  of  U,  multi- 
striatm.  Lea,  of  Brazil,  while  the  latter  is  only  an  old,  rather  large 
and  solid  U,  rotrelli,  Lea,  of  Central  America.  Unio  margaritiferusj 
liinnafius,  is  the  only  species  of  the  genus  known  at  present  in  the 
Pacific  drainage  of  North  America. 

Although  there  is  a  slight  mingling  of  the  forms  of  this  and  the 
Oriental  regions  in  the  Amoor  Valley  and  northern  Japan,  I  only  know 
of  one  group,  represented  by  a  single  species,  belonging  to  the  Pahe- 
arctic  province  which  is  extralimital,  this  being  Unio  margaritiferusj 
Linnaeus,  which  is  found  in  the  Upper  Missouri  of  the  Mississippi  area, 
and  in  eastern  Canada  and  New  England  of  the  Atlantic  drainage. 
Of  its  distribution,  more'will  hereafter  be  said.  On  the  other  hand, 
I  do  not  know  of  a  single  Naiad  belonging  to  any  other  province,  which 
is  found  within  this  great  region. 

The  Ethiopian  Region, — All  the  continent  of  Africa  lying  south  of  the 
Desert  of  Sahara,  including  the  Nile  to  its  mouth,  i&  peopled  by  a 
common  assemblage  of  Naiad  life.  The  only  genera  of  the  UnionidsB  rep- 
resented in  this  region  are  Unio^  which  is  distributed  over  the  whole 
territory,  and  Burtonia  (if  it  be  a  valid  genus),  with  a  few  species  con- 
fined, so  far  as  is  known,  to  the  region  of  the  Great  Lakes.  All  the 
Unios  are  small  to  medium  in  size,  and  are  not  particularly  striking  in 
any  way.  A  large  proportion  of  them  are  more  or  less  covered  with 
slight  zigzag  or  reticulated  delicate  sculpture,  and  in  this  particular,  as 
well  as  in  form  and  texture,  they  recall  the  Unios  of  India.  This  is 
esiiecially  true  of  the  forms  known  from  the  Cape  region.  A  few 
species  which  I  have  not  seen,  have  been  rejyorted  on  rather  doubtful 
evidence  from  Madagascar. 

Within  this  area  are  found  five  genera  of  the  Mutelidae:  Mutela^ 
Spatha,  and  Pleiodarij  having  a  wide  distribution,  and  Brazzwa  ami  Che- 
lidonopsi^,  which  are  probably  more  restricted.  Little  is  known  as  yet 
of  the  Naiades  of  this  great  territory,  but  long  ago  it  was  remarked  by 
Morelet  that  the  fauna,  including  the  land  and  fresh-water  moUusks  of 
this  entire  region,  was  remarkably  homogeneous.  Several  of  the  groups 
of  Unio  and  of  the  Mutelidse  apx>ear  to  be  distributed  over  the  greater 
part  of  the  province.  So  far  as  I  know,  no  species  or  group  of  the 
Naiades  belonging  within  it  is  found  outside  of  the  region,  nor  is  there 
an  immigrant  from  any  other  area  within  its  borders.  The  ocean  and 
the  Desert  of  Sahara  appear  to  be  absolute  barriers  to  the  ingress  or 
egress  of  Naiad  life. 

The  Oriental  Region. — ^All  that  part  of  Asia  lying  south  ot  the  great 
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Thibetan  plateau,  including,  probably,  the  Indus  on  the  west  and  the 
Hoang-llo  on  the  northeast,  is  inhabited  by  a  peculiar  Unione  fauna. 
With  this  region  must  be  included  Japan,  Korea,  Manchooria,  Formosa, 
th(?  Philippines,  and  i^robably  all  the  islands  of  the  Malay  Archipelago, 
whi(*h  are  peopled  with  Naiad  life,  to  and  including  the  Solomon  group. 
The  genus  Unio  is  everywhere  abundant  throughout  this  area,  and 
rneudodon  is  common  to  nearly  all  of  it.  A  magnificent  set  of  Ano- 
dontas  is  developed  in  northern  China,  and  in  this  region  Cristariay 
Lepidodesma  and  Arconaia  are  found.  Solenaia  inhabits  the  greater 
part  of  the  area. 

Dr.  Lea  was  led  to  believe  that  two  or  three  of  the  Unios  of  the 
southern  part  of  this  region  were  found  in  Australia,  but  later  he  was 
convinced  that  this  was  an  error,  and  that  no  species  of  the  two  fam- 
ilies is  common  to  the  Oriental  and  Australian  regions.  The  Naiad 
fauna  of  tliis  region  is  magnificent  and  diversified,  and  almost  rivals 
that  of  the  Mississippi  Valley  in  vigor,  size,  solidity  and  variety  of  forms. 
Both  Dr.  C.  A.  White  and  von  Ihering  believe  that  the  Unios  and 
Anodontas  of  *this  area  are  closely  related  to  those  of  the  central  part 
of  North  America.  Not  only  does  there  seem  to  be  a  general  relation- 
ship among  a  large  number  of  the  Naiads  of  this  province  with  those 
of  the  Mississippi  basin,  but  several  Oriental  groups  are  apparently  so 
close  to  those  of  our  own  region  that  it  is  well-nigh  impossible  to  sepa- 
rate them.  Thus,  the  Asiatic  Anodontas  typified  by  A,  woodiamu  Lea, 
if  found  in  the  United  States,  would  be  placed  by  most  students  with 
A,  plana;  the  Chinese  Unios  of  the  group  of  U.  hoiisei,  Lea,  and  myers- 
ianiiSj  Lea,  are  evidently  quite  near  the  Alatu^  assemblage;  Unio 
snperhiui,  Lea,  is  very  much  like  our  U.  capojo^  Green,  and  a  number  of 
the  tuberculate  forms  of  China  could  almost  be  placed  in  the  American 
groups  of  r.  lachrymosus  and  U.  pustulosus. 

Certain  peculiarities  of  shell  growth  are  remarkable  among  the  Naiades 
of  this  entire  region.  One  of  these  is  the  loss  or  partial  degeneratiou 
of  the  hinge  teeth,  and  another  is  the  remarkable  development  of  ver- 
tical tooth  striation,  to  both  of  which  attention  has  already  been  called 
in  this  jjaper.  The  third  is  the  singular  contortion  of  many  of  the  spe 
cies,  of  which  there  are  three  varieties.  The  first  and  simplest  is  a  mere 
bending  of  the  posterior  part  of  the  shell,  either  to  the  left  or  right, 
something  like  that  of  a  TelUnri^  which  is  seen  in  two  or  three  groups  of 
elongated  Chinese  species.  Some  of  these  forms  are  bent  into  a  stroDg 
curve.  The  second  is  a  twisting  of  the  shell  on  its  axis,  which  occurs 
in  the  Arconaias  and  some  of  tlie  Unios.*  These  two  forms  of  distortion 
may  occur  in  the  same  species.  The  third  and  most  strange  form  of 
irregular  growth  is  seen  in  a  number  of  very  solid,  oval  and  somewhat 

^Arconaia  prorancherianay  Pilsbrv,  which  is  twisted  on  its  axis  like  a  ParaUelo- 
pipedoHy  is  uo  doubt  a  distorted  form  of  Vnio  complanatus,  Solander,  from  Canada, 
and  does  not  come  from  China,  as  has  been  sarmised.  (See  Naturaliste  Cauadien^ 
XIX,  p.  171,  1889.) 
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pnatulous  species,  in  which  one  valve  appears  as  if  it  had  been  puslied 
downward  when  in  a  plastic  state,  and  is  always  less  inflated  than  the 
opposite  one. 

These  peculiarities  are  not  characteristic  of  entire  groups,  as  they 
may  be  met  with  in  one  species  and  absent  in  closely  related  forms. 

The  Australian  Region, — Australia,  Tasmania  and  New  Zealand  are 
peopled  with  a  very  distinct  set  of  l^aiades,  consisting,  with  the  excep- 
tion of  the  single  Solenaia  which  has  been  referred  to  the  former 
island,  of  XJnios  only.  It  may  be  possible  that  when  New  Guinea  is 
thoroughly  explored,  some  of  the  peculiar  species  of  Unios  found  in 
Australia  may  be  discovered,  as  it  is  believed  that  these  two  islands 
■were  connected  during  Tertiary  time.  Only  a  moderate  number  of 
species  are  found  in  this  region,  as  Australia  has  few  streams,  and  all, 
or  nearly  all,  of  them  either  go  dry  or  are  reduced  to  mere  disconnected 
X>ools  in  time  of  drought.  In  general,  the  shells  of  this  region  are  oval  in 
outline,  smooth,  of  a  dull  greenish  olive  or  brownish  tint,  and  without 
other  patterns  of  color  marking.  Some  of  the  forms  have  a  slight 
development  of  concentric  ridges,  and  only  two  species  are  known 
which  have  any  other  sculpture:  U.  cucumoides,  Lea,  which  is  some- 
what tuberculous,  and  U.  napeanensis,  Conrad,  which  has  rather  sharp, 
pointed  knobs  or  corrugations,  extending  out  for  some  distance  from 
the  beaks.  Unto  dorsuosus,  Gould,  the  type  of  which  is  in  the  Museum 
collection  (No.  5926),  is,  I  have  no  doubt,  a  young  U.  napeanensis^  and 
is  said  to  have  come  from  the  Fiji  Islands.^ 

At  the  beaks  of  this  shell  the  sculpture  is  imperfectly  radial,  much 
resembling  that  of  the  South  American  species.  The  very  few  perfect 
beaks  of  Unios  of  this  region  which  I  have  seen,  have  a  somewhat  zig- 
zag or  curved  radial  sculpture,  indicating,  as  do  the  form  and  color  of 
the  shells  and  the  similarity  of  the  soft  parts,  a  close  relationship  with 
the  South  American  species.  The  so-called  Alasmodonta  sttiartiy  from 
Australia,  is  merely  a  Unio  with  compressed,  feebly  developed  teeth. 
No  species  of  this  region  is  known  to  be  extralimital,  and  the  Solenaia^ 
if  really  from  Australia,  is  the  only  member  of  a  foreign  group  repre- 
sented  in  this  region. 

The  Mus'iHsippi  Region, — All  the  waters  that  are  carried  to  the  Gulf 
of  Mexico  through  the  Mississippi  River  are  filled  with  a  common 
assemblage  of  Naiades,  consisting  of  Unios  and  Anodontas.  In  fact, 
this  fauna  occupies  almost  exclusively  all  the  streams  emptying  into 
the  Gulf,  from  the  Ttio  Grande  on  the  west  to  the  Chattahoochee  River 
on  the  east,  and  beyond  this  either  the  species  of  this  region  or  those 
belonging  to  its  groups  are  scattered  from  Central  America  to  North 
Carolina.  To  the  northward,  other  species  or  members  of  groups 
belonging  here  have  passed  into  New  England  and  extended  down  to 

'Gould  says  (U.  S.  Expl.  Exp.,  XII,  p.  431) :  "This  shell  was  marked  Fiji  Islands, 
probably  by  some  accident,  as  I  doubt  not  that  it  came  from  eastern  Asia."  It  is  no 
donbt  an  Australian,  and  not  an  Asiatic  or  Polynesian  species. 
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southeni  Virginia  and  even  into  Georgia.  The  Red  River  of  the  North, 
the  Mackenzie,  the  (ireat  Lakes,  most  of  the  lower  peninsala  of  Michi* 
gan,  and  the  southernmost  portion  of  Canada  are,  for  the  most  part, 
peopled  with  Mississippi  Yalley  species.. 

No  equal  area  on  earth  has  such  a  diversity  of  Naiad  life  or  such 
magnificent  shells.  Here  are  found  the  largest  species  in  the  world; 
here  are  forms  with  knobs,  pustules,  angles,  lobes,  and  concentric  sculp- 
ture. The  nacre  of  many  of  them  is  wonderfully  rich  in  tints  of  silver, 
pink,  purple,  salmon  or  red,  and  it  is  equaled  in  beauty  by  the  elegant 
patterns  of  external  painting,  in  stripes  and  mottlings  and  delicate  hair 
lines.  Perhaps  twenty  or  more  species  of  this  region  are  extralimitaL, 
and  about  half  as  many  from  other  areas  occur  within  its  borders. 

The  Atlantic  Region. — East  of  the  Appalachian  chain,  and  occupying 
all  the  rivers  and  streams  from  Florida  to  Labrador  that  drain  into 
the  Atlantic,  there  is  a  set  of  Unionids,  consisting  of  Unios  and  Ano- 
dontas,  generally  moderate  in  size,  thin  in  structure,  and  for  the  most 
part  without  strong  angles,  sculpture,  or  brilliant  coloring.  Toward 
the  southern  part  of  this  region  the  forms  are  immensely  variable  and 
puzzling,  and  I  do  not  know  of  any  other  area  in  the  world  in  which 
it  is  so  difficult  to  satisfactorily  separate  species  and  groups.  Although 
both  in  the  southern  and  northern  part  of  this  province  the  forms  of  the 
Mississippi  Valley  have  entered  freely,  until  they  have  met  and  over- 
lapped, yet  there  are  perhaps  not  more  than  one  or  two  sp^ies  which 
belong  in  this  region  or  members  of  any  of  its  groups  that  appear  in  the 
waters  of  the  Mississippi  drainage  proper.  Anodonta/rtigilisy  Lamarck, 
a  form  characteristic  of  the  Atlantic  province,  is  found  in  several  places 
in  the  Mississippi  area,  notably  in  Minnesota;  and  Unio  rctdmtus^ 
Lamarck,  is  doubtfully  reported  from  the  St.  Croix  River,  Wisconsin. 

The  specimens  of  Anodonta  footianaj  Lea  (another  northern  form), 
said  to  come  from  the  Illinois  River,  are  no  doubt  Anodonta  ovata^  Lea. 
There  are  scarcely  a  dozen  Mississippi  drainage  species  found  within 
this  region. 

The  Neotropical  Region. — The  entire,  continent  of  South  America 
forms  a  single  region  of  Naiad  life,  containing  four  genera  of  Unionidae 
{Unio J  Frisodon^  Tetraplodon  and  Castalina)  and  six  of  Mutelidae 
{Glaharis^  Leila.,  Monocondylceaj  Fossula^  Theringella  and  Mycetopoda). 

The  Unios  are  generally  oval  or  rounded,  moderate  in  size,  usually 
slightly  sulcate,  and  covered  with  a  uniform  brownish  or  greenish  brown 
epidermis.  All  have  radial  beak  sculpture,  and  very  few  have  any  other 
than  what  I  have  mentioned. 

The  genus  Unio  is  represented  throughout  the  entire  area,  and 
strangely  enough  the  great  Andean  chain  does  not  form  a  barrier 
between  groups.  The  assemblage  typified  by  the  well  known  oval, 
compressed  Unio  ellipticus,  Spix,  seems  to  be  scattered  over  this  whole 
area,  and  species  belonging  to  this  group  in  Peru  and  Chile  on  the 
Pacific  Slope  of  the  continent  can  scarcely  be  said  to  differ  from  forms 
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on  tbe  other  side.  I  do  not  know  that  any  other  group  of  Uuios  is  rep- 
resented on  the  western  slope,  and  so  far  as  I  am  aware,  none  of  the 
other  genera  have  as  yet  been  met  with  in  the  rather  limited  drainage 
of  that  region. 

The  great  group  of  Gl-abaris  typified  by  G,  trapezialis,  Lamarck,  a 
very  natural  and  closely  related  assemblage,  is  well  represented,  no 
doubt,  throughout  all  the  eastern  and  southeastern  drainage  of  South 
America,  from  well  down  in  Argentina  to  Central  America  and  even 
southern  Mexico..  Indeed,  the  typical  species  is  in  the  Museum  collec- 
tion from  the  streams  of  Argentina  to  Lake  Maynos  in  the  interior  of 
Peru,  the  San  Francisco  River,  Brazil,  and  the  Rio  ]^egro  on  the  north. 
The  group  is  well  represented  in  Central  America  and  southern  Mexico 
by  6r.  bridgesij  Lea,  and  allied  forms.  A  single  species,  G.  leotandi, 
Guppy,  is  found  in  Trinidad.  No  species  and  only  three  or  four  groups 
of  this  region  are  extralimital.^ 

The  Central  American  Region. — All  Central  America,  including,  i)er- 
haps,  the  most  of  the  Isthmus  of  Panama,  and  all  of  Mexico  except  the 
strip  west  of  the  Cordillera,  together  with  Yucatan  and  the  Island  of 
Cuba,  form  a  single  Naiad  province  which  is  peopled  with  a  large  number 
of  Uniosy  a  fair  representation  of  Anodontas^  a  single  Mycetopoda^  and 
a  few  Glubaris.  The  fauna  consists  really  of  three  elements,  which  no 
doubt  represent  as  many  migrations. 

First, — A  large  number  of  Unios,  constituting  the  greater  part  of  the 
fauna,  which  by  their  solid,  sometimes  angular  and  inflated  forms  and 
often  pustulous  or  somewhat  plicate  sculpture,  indicate  evident  rela- 
tionship to  groups  in  the  Mississippi  Valley.  The  groups  showing  these 
resemblances  are  placed  opposite  each  other  in  the  following  table: 

Relationship  of  Central  American  and  Missimppi  Valley  Unios. 


Central  American 
region  gronpe. 


TTnioi>licifcru8  .. 
UnionnexicanaB . 

Unio  rowelli 

Unio  cuprinoa . . . 


MiftaiSHippi  Valley 
gronps. 


T7.  crsssidenfl. 
U.  craasidens. 
XJ.  Inteoloa. 
n.  alatua. 


Central  American       I    Miaaiasippi  Valley 
region  groupa.  i  groapa. 

Unio  Bcutulatua |  XJ.  alatua. 

TTnio  popei U.  monodontua. 

Unio  uaumaaintte '  U.  trigonua. 

Unio  uaumaaintfB ,  U.  laonrymoaua. 


The  group  of  Central  American  Unios,  typified  by  U.  arattis,  does  not 
seem  to  have  a  parallel  in  any  assemblage  of  Mississippi  Valley  forms, 
but  is  undoubtedly  related  in  a  general  way.    The  Unios  of  this  region 


^Attention  may  be  called  to  the  curious  fact  that  a  Dumber  of  the  South  American 
species  of  Unios  are  imitated  by  certain  Glabaris  which  very  strongly  resemble  them 
externally.  Thus  the  orbicular  Unios  typified  by  U.  noctumus  have  their  parallel  in 
Glabaris  in  a  section  typified  by  G.  lato-marginataj  and  the  elliptical  Unios  of  the 
CasablancfB  group  are  balanced  by  (r.  puelchanay  etc.  Unio  delodontus  and  its  allies 
are  ofiset  by  G.  wymani  and  others,  and  the  elongated  solid  U.  parallelopipedon  and  a 
few  others  have  their  counterpart  in  G.  ensiformis,  which  sometimes  so  closely  resem- 
bles the  members  of  this  group  that  anyone  would  at  once  place  it  with  them  unless 
the  binge  was  examined.  There  is  no  relation  whatever  between  the  genera.  Their 
resemblances  are  probably  adaptive.  ^  . 
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below  tlie  Isthmus  of  Teliuantepei',  as  well  as  those  of  Caba,  are  remark- 
able for  their  salcate  sculpture.  This  character  is  noticeable  even  iu 
species  which  are  pustulous  or  otherwise  sculptured,  and  is  seen  in 
groups,  the  members  of  which  in  Mexico  are  smooth  or  nearly  so. 

Second. — A  considerable  number  of  Unios  and  Auodontas,  some  of 
which  extend  down  into  Central  America,  which  are  either  absolutely 
identical  with  well-known  forms  in  the  Mississippi  Valley  or  belong  with 
the  assemblages  of  that  region.  The  following  groups  of  the  latter 
province  are  represented.  The  group  of  rnio  plicatus  is  represented 
by  Unio  eighUi^  Lea,  which  is  found  south  to  Vera  Cruz,  and  is  merely  a 
synonym  of  V.  mnltiplicattutjljea^j  a  common  form  in  the  central  United 
States.  There  are  one  or  two  other  species  of  this  group  which  range 
south  into  Central  America.  Quite  a  number  of  species  of  the  group  of 
Unto  alatiis,  such  as  Unio  tecomatensiSj  Lea,  U.  umhrosium^  Lea,  r.  pur- 
puratus,  Lamarck,  and  the  like,  are  found  in  Mexico,  and  one  species 
something  like  Unio  tenui^sifnus  ( U.  delphinulus,  Morelet),  is  found  in 
Honduras.  The  group  of  Unio  gibhosus  is  represented  by  Unio  dutcwi^ 
Lea,  a  compressed,  ponderous  species  in  Central  America;  that  of  Unio 
luteolu^  by  a  nearly  typical  species  U,  hydianus,  Lea,  and  that  of  Unio 
anodontoiden  by  the  form  of  the  same  name,  all  of  which  species  extend 
across  the  Rio  Grande  River.  Unio  couchianus,  Lea,  of  the  LachrymosM 
group,  is  a  Mexican  species,  and  it  is  probable  that  representatives  of 
other  northern  groups  will  be  found  in  this  region.  Afiodonta  henryana^ 
Lea,  of  Mexico,  is  scarcely  distinct  from  A.  imbecilliiSj  Say,  of  the  Mis- 
sissippi Valley;  and  the  group  of  Anodontas,  of  which  A.  grandiSj  Say, 
may  be  considered  the  type,  has  several  representatives  in  the  northern 
l)art  of  the  province. 

Third. — The  few  Glabaria  and  the  Mycetopod<i  heretofore  mentioned, 
which  are  found  in  the  southern  part  of  this  area.  Only  about  a 
half  dozen  species  of  this  region  are  found  in  the  United  States,  and 
perhaps  as  many  belonging  to  that  country  extend  into  Mexico, 
though  these  numbers  will  probably  be  increased  with  more  thorough 
exuloration.  i 

DISTRIBUTION   IN   TIME    AND   (GENERAL   CONCLUSIONS. 

Unio  and  Anodonta  have  been  believed  by  some  authors  to  extend 
well  back  into  the  Paleozoic,  and,  while  this  may  quite  probably  be 
true,  yet  I  do  not  think  the  evidence  is  sufl&cient  to  demonstrate  it. 

Two  or  three  species  of  Unios  were  collected  by  Professor  Cope  iu  the 
valley  of  Gallinas  Creek,  New  Mexico,  from  strata  which  he  regarded 
as  of  Triassic  age.* 

These  shells  were  so  broken  as  to  be  hardly  recognizable,  though 
they  are  no  doubt  Unios.  One  of  them,  however,  was  described  by 
Meek  under  the  name  of  Unio  cristonensis,'  but  it  may  be  as  well  to  state 


>  Add.  Rept.  Expl.  aod  Sar.  west  of  the  ODe-linndredth  meridiaD,  1875,  p.  81. 
2  Ann.  Kept.  Expl.  and  Sur.  wost  of  the  one- hundredth  meridian,  1875,  p.  83. 
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that  there  is  some  little  doubt  as  to  whether  the  strata  in  which  they 
were  found  is  Triassic  or  Jurassic. 

Something  like  a  year  ago  a  half  dozen  species  of  fossil  Unios  were 
sent  to  the  writer  by  Mr,  E.  T.  Dumble,  of  the  Geological  Survey  of 
Texas,  which  came  from  what  are  believed  to  be  fresh-water  Triassic 
beds  in  that  State.  Numerous  valves  of  one  of  the  species  show  per- 
fect cardinal  and  lateral  teeth,  which  do  not  seem  to  differ  from  those 
of  many  recent  species,^  These  six  forms,  though  not  particularly 
striking  in  outline  or  appearance,  belong  to  at  least  as  many  different 
groups,  and  do  not  show  any  more  relation  to  each  other  than  a  half 
dozen  specimens  would  if  taken  at  random  from  different  parts  of  the 
world.  One  of  them  is  somewhat  triangular  in  outline  and  compressed, 
with  cardinal  teeth  much  like  those  of  the  South  American  forms; 
another  has  slight,  radiatiug  striae  on  the  posterior  part,  and  a  third 
species,  which  resembles  some  of  the  forms  of  U.  pictorum  of  Europe, 
hw  Htrongly  developed^  radial  beak  sculpture  !  The  fact  of  this  diversity 
would  go  to  show  that  fhe  genus  had  been,  in  all  probability,  a  long 
time  established  at  the  time  these  were  living.  A  few  species  have 
been  found  in  the  Jurassic  beds  of  the  western  United  States,  some 
of  which  seem  to  be  prophetic  of  groujis  which  are  living  to-day  in  the 
Mississippi  Valley,  and  the  forms  which  are  known  to  be  Cretaceous 
fiwm  that  region  bear  out  this  prophecy.  But  when  we  come  to  the 
lacustrine  or  estuary  strata  of  the  Laramie  group  in  this  same  terri- 
tory, we  find  a  most  astonishing  resemblance  to  forms  now  occupying 
the  central  United  States.  These  beds  are  believed  by  some  to  be 
Upjjer  Cretaceous;  by  others  they  are  referred  to  the  Lower  Eocene, 
and  Dr.  White,  whose  labors  in  this  field  are  so  well  known,  believes 
that  the  waters  in  which  they  were  deposited  were  slightly  brackish; 
'and  in  fact  the  Unios  and  other  fresh-water  shells  of  that  region  are 
often  found  associated  with  Cyrenxa^  Ostrea  and  Anomia^  genera  which 
now  live  in  estuaries. 

In  the  Laramie  beds,  species  are  found  evidently  belonging  to  such 
^oups  as  that  of  Unio  plieatus,  U.  perplexus,  U.  gibbosusj  U,  clavus, 
U.metaneverj  U.sectiris,  U.alatus^  and  Anodonta  grandisj  and  there  are 
forms  from  these  strata  which  could  hardly  be  separated  from  living 
species  if  the  latter  were  fossilized.  Dr.  White  has  called  attention  to 
the  i'act^  that  the  anterior  portion  of  many  of  the  elongated  species  of 
these  beds  is  greatly  shortened,  and  this  character  is  observable  in  a 
uumber  of  species  in  China.  Whether  the  ^Naiades  originated  in  North 
America  or  the  Old  World  is  not  now  known.  At  any  rate,  I  do  not 
think  any  careful  student  can  examine  a  good  series  of  species  from  the 


'The86  species  were  seut  to  the  writer  to  be  named  and  described,  an<l  a  paper  was 
j>repared  with  descriptions  and  ligares,  to  be  piiblisiicd  in  the  report  of  the  Geolog- 
ical Survey  of  Texas.  On  account  of  the  lack  of  ajipropriations  for  coutiuning  tlie 
work,  the  paper  was  not  published  by  the  Survey.  The  National  Museum  hns  under- 
taken its  pubhcation,  and  it  will  shortly  appear  in  the  present  volume  of  Proceed- 
ings (pp.  379-383). 

*  Third  Ann.  Kept.  U.  S.  (ieol.  Surv.,  p.  431. 
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Oriental  region,  without  being  convinced  that  the  Unione  fauna  of 
that  area  is  somewhat  closely  related  to  that  of  the  Laramie  beds  and 
the  Mississippi  Valley,  and  the  conclusion  seems  reasonable  that  a 
migration  took  place,  perhaps  daring  or  shortly  after  the  Laramie 
epoch,  over  an  old,  now  submerged,  landway,  either  from  Asia  to 
North  America  or  vice  versa.  It  is,  1  believe,  more  probable  that  this 
fauna  developed  in  the  western  continent  than  the  eastern,  for,  as  we 
have  seen,  a  few  prophetic  types  of  it  appeared  in  the  North  American 
Jurassic,  while  the  earliest  recorded  existence  in  the  Old  World  of 
species  which  seem  intimately  related  to  it  is  in  the  later  Cretaceous  or 
earlier  Tertiary.  While  some  eight  or  ten  groups  of  Unios  and  Ano- 
doutas  now  hving  in  the  Oriental  region  bear  such  a  strong  resem- 
blance to  similar  assemblages  in  the  United  States  that  at  first  sight 
they  seem  to  be  the  same,  I  believe  every  one  of  them  to  be  distinct, 
and  it  seems  probable,  when  it  is  taken  into  consideration  how  slowly 
the  Naiades  change,  and  the  fact  that  the  forms  of  the  Laramie  groups 
have  scarcely  altered  specifically  in  our  own  country,  that  if  any  such 
migration  and  separation  took  j)lace,  it  occurred  a  long  time  ago. 

It  is  quite  likely  that  about  this  time  members  of  some  of  the  liara- 
mie  groaps  found  their  way  into  Mexico,  Central  America  and  Cuba. 
It  is  very  probable  that  this  area  was  separated  from  South  America 
at  that  time,  and  for  a  considerable  period  since,  as  no  interchange  of 
Naiades  is  known  to  liave  taken  place  between  the  continents  until  per- 
haps during  the  Pliocene,  or  at  least  since  the  last  union  of  land  areas 
took  place.  No  North  American  form  is  found  in  South  America,  and 
the  few  Gldbaris  and  the  Mycetopoda  that  have  entered  the  Central 
American  province  from  the  south,  have  scarcely  changed  specifically. 
This  Laramie  Unto  fauna  in  Mexico  and  Central  America  has  every 
appearance  of  ha\T[ng  been  in  some  way  isolated  from  the  rest  of 
North  America,  as  if  it  had  developed  under  insular  conditions. 
Almost  all  of  the  older  groups  of  the  Central  American  region  have 
their  analogues  in  the  Mississippi  Valley  today,  yet  very  few  species 
of  these  Mexican  groups  come  north  of  the  Rio  Grande  River;  and 
while  there  is  a  slight  mingling  of  forms  of  the  two  provinces,  yet  the 
groups  can  be  separated,  and  the  southern  Naiad  fauna  has  a  distinct- 
ive appearance,  notably  in  the  much  softer,  more  silvery,  nacre,  and  an 
indefinable  difference  in  the  epidermis.  I  should  say  that  these  older 
Central  American  fauna  groups  bore  about  the  same  relation  to  those 
of  the  Mississippi  Valley  as  do  many  of  those  of  the  oriental  region. 
Judging  from  the  apparent  evidence  of  the  Naiades,  one  would  suppose 
that  after  the  migration  of  these  old  forms  into  Mexico  and  Central 
America,  they  were  isolated  from  the  rest  of  North  America  long 
enough  to  take  on  certain  peculiarities,  and  that  after  this  the  two 
areas  were  connected  again,  and  that  since  the  connection  a  few  species 
of  Unios  and  Anodontas  of  the  present  Mississippi  Valley  groups  had 
migrated  southward.     I  am  aware  that  what  is  known  of  the  geology 
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of  this  region  does  not  seem  to  sapi>ort  the  idea  (»f  any  separation  of 
Mexico  from  the  rest  of  North  America  during  Tertiary  time,  bat  I 
simply  give  what  appears  to  be  the  evidence  of  the  Naiades.* 

It  is  possible  that  at  some  time  during  the  occupation  of  this  region 
by  the  older  Naiad  fauua  there  may  have  been  a  strait  through  the 
present  Isthmus  of  Tehuantepec,  which  separated  Central  America 
from  Mexico.  The  strongly  sulcate  sculpture  of  most  of  the  Uuios  of 
this  lower  region  may  have  developed  under  insular  conditions,  or  it  is 
possible  that  it  is  wholly  due  to  climate. 

The  Naiad  fauna  of  the  Atlantic  area,  whUe  consisting  generally  of 
moderate-sized  Unios  and  Anodontas,  without,  as  a  rule,  any  strikiDg 
characters,  was,  T  believe,  developed  from  that  of  the  Mississippi  Valley^ 
but  it  has  long  been  separated  by  the  Appalachian  chain.  Unto  {Ano- 
donta)  undulatus^  Say,  of  the  Northeastern  States,  is  only  a  mere  variety 
at  best  of  the  U.  (Anodonta)  edentulusy  Say,  of  the  Mississippi  drainage. 
Unio  (Margaritana)  marginatum,  Say,  found  in  the  former  region,  though 
smaller  and  more  delicate,  is  identical  with  the  western  species.  Unw 
radiatns  of  New  England  belongs  to  the  western  Luteolus  group,  and 
iu  some  cases  approaches  so  close  to  the  type  that  the  two  cannot  be 
satisfactorily  separated.  Unio  ochra^ceus,  Say,  and  U.  caHosuSy  Say, 
belong  to  the  Mississippi  group  of  U,  ventricosxts,  while  the  groups  of  Unio 
(Margaritana)  calceolns  and  Unio  pressus  are  about  equally  developed 
in  the  two  regions.  The  migration  of  these  forms  has  no  doubt  been 
made  around  to  the  northward  of  the  Appalachian  chain,  as  the  species 
belonging  to  these  groups  in  the  Atlantic  drainage  are  abundant  in 
New  England,  but  gradually  vanish  as  we  go  southward.  South  of 
the  dividing  range,  the  relationship  is  still  more  apparent.  The  great 
Mississippi  Valley  groups  of  Unio  tetraUismus,  U,  HubrotttratuSj  U. 
eramdenSy  U. parvus,  Skud  U.  ventricosus  are  all  well  represented  in  the 
Atlantic  drainage  of  Georgia,  Florida,  and  in  some  cases  as  far  north 
as  North  Carolina,  though  there  seems  to  be  a  slight  separation  of 
the  two  areas  between  the  Ocmulgee  Kiver,  which  drains  into  the 


*I  quote  flrom  a  letter  received  from  Mr.  H.  A.  Pilsbry,  regarding  the  evidence  of 
the  land  and  fresh- water  snails  in  this  connection:  ''Now  as  to  Mexico,  we  have 
there  in  the  south  a  'tincture'  of  South  American  types,  evidently  of  recent  origin. 
The  Solariop»i»  and  Lahyrinthus  very  likely  came  north  in  or  since  the  Pliocene  eleva- 
tion of  the  isthmns.  The  Melanians  of  Mexico  are  distinctly  South  American. 
Besides,  Mexico  has  in  the  Eucalodiunif  Holospira,  Glandinttf  etc.,  element  a  distinct 
fauna,  suggesting  insular  conditions  both  from  the  West  Indies  and  North  America,  but 
nearer  the  former.  At  all  events,  it  looks  as  if  the  fauna  of  northern  Texas  and 
New  Mexico  is  a  recent  mingling  of  the  two  faunas,  the  Polygyras  moving  south, 
and  Holospira,  BulimuluSy  etc.,  moving  north.  How  much  this  appearance  is  due  to 
mere  isotherms,  I  am  not  prepared  to  say ;  but  still,  without  having  any  tabula- 
tioD  of  the  faunas  before  me,  it  looks  as  if  to  a  peculiar  nucleus  of  genera  which 
evolved  their  differential  features  on  Mexican  soil  had  been  added  lately  an  ele- 
ment from  South  America,  another  from  the  West  Indies,  a  third  from  the  United 
States,  these  introduced  factors  being  still  far  stronger  toward  their  respective 
pomts  of  ingress." 

Proc.  N.  M.  95 22 
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Atlantic,  and  the  Flint  River,  which  empties  into  the  Gulf.  The 
great  group  of  Unio  buckleyi,  which  is  so  characteristic  of  Florida, 
the  coast  region  of  (Tcorgia,  and  Soath  Carolina,  is  so  closely  related  to 
that  of  Vnio  cras%idens  on  the  one  hand  and  Unio  complanatus  on  the 
other,  that  the  systematic  position  of  many  of  their  si>ecie8  is  wholly 
uncertain.  Again,  the  group  of  Unio  fisherianuSy  also  characteristic  of 
the  Atlantic  region,  almost  insensibly  merges  into  that  of  U.  bucJcle^, 
through  such  forms  as  U.  aheneus^  Lea,  U.  ascari,  B.  H.  Wright,  and 
U.hazelhurstianus^  Lea;  and  the  small  group  typified  by  U.dmcnm^ 
Lea,  inhabiting  Georgia  and  Florida,  shows  about  equal  relationship  to 
those  of  U.  craMidenSy  U.  huekleyij  and  U.  complanattis. 

In  1868  Lea  described  a  number  of  fossil  Naiades^  from  a  marl  bed  near 
Camden,  New  Jersey.  He  believed  this  bed  to  belong  to  the  Greensand 
of  the  Cretaceous,  and  noticing  the  strong  resemblance  of  the  forms  to 
many  now  living  in  the  United  States,  gave  them  names  indicating 
this  resemblance.  The  age  of  these  bed^  is  uncertain,  but  is  probably 
more  recent  than  what  Lea  supposed.  The  fossils  are  all  casts  of  a 
somewhat  ferruginous  marl,  and  are  quite  imperfect,  but  among  them 
are  forms  strikingly  like  Unio  anodontoides,  U.  rectuSj  U,  complanatut^ 
and  Anodonta  corpulenta^  and  I  think  it  not  unlikely  that  they  are  in 
most  cases  the  remains  of  living  species,  and  that  the  beds  are  not 
older  than  the  Pliocene.  At  any  rate,  they  seem  to  show  a  much  more 
intimate  mingling  of  Atlantic  and  Mississippi  forms  at  the  time  they 
lived  than  is  now  known  to  exist  anywhere  in  either  of  the  two  regions. 

As  1  have  sh  jwn  before,  many  of  the  species  of  the  Mississippi  Val- 
ley extend  into  Canada;  they  occupy  almost  exclusively  the  southern 
peninsula  of  Michigan,  the  Great  Lakes,  the  Bed  River  of  the  North, 
and  the  drainage  system  of  the  Mackenzie.  This  migration,  which  is 
entirely  distinct  from  the  earlier  mingling  of  eastern  and  western 
species,  is  due,  no  doubt,  entirely  to  the  influence  of  the  Glacial  epoch. 
It  is  now  generally  admitted  that  during  this  time  a  vast  cap  of  ice 
covered  a  greater  or  less  extent  of  the  Arctic  and  North  Temperate 
regions  of  North  America,  and  that  at  the  close  of  the  Ice  age  the 
southern  edge  of  this  cap  gradually  melted  back  for  some  distance 
from  its  extreme  limit.  North  of  the  Height  of  Land  in  British  North 
America  great  lakes  were  formed,  which  could  only  drain  into  the 
Mississippi  Valley,  since  the  wall  of  ice  on  the  north  and  east  formed  a 
barrier  in  that  direction.  Several  of  these  ancient  drainage  beds  have 
been  discovered;  one  near  Chicago,  another  at  the  western  end  of  Lake 
Superior,  by  which  the  water  flowed  down  the  St.  Croix  River;  a  third 
down  the  Minnesota  River  by  way  of  the  Red  River  of  the  North,  and 
still  another  along  the  Maumee  across  to  the  Wabash.^  It  is  probable 
there  was  an  overflow  down  the  Missouri  River,  as  Unio  margaritiferuit 
is  found  in  the  upper  waters  of  this  stream — the  only  point  where  it  is 
known  to  occur  in  the  Mississippi  basin. 


iProc.  Acad.  Nat.  Sci.  Phila.,  XX,  pp.  162-164, 1868. 

2  See  Popular  Science  Monthly,  XL VI,  No.  2,  p.  217.  j 
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JS'iimerous  species  of  Xaiacies  no  doubt  piisbe<l  up  from  tlie  Missis- 
sippi basin  into  these  lakes,  and  when  the  ice  cap  finally  melted  they 
occupied  much  of  the  area  of  the  Mackenzie  and  St.  Lawrence  systems. 
Unio  margaritiferuHj  which  is  circumboreal,  is  not  known  to  exist  in 
the  central  British  American  region,  but  is  found  in  eastern  Canada 
and  ^ew  England.  It  is  quite  jll'obable,  as  has  been  suggested  by 
Wetherby,^  that  this  species  may  have  extended  across  this  whole  area 
in  pre-Glacial  times;  that  the  onward  movement  of  the  ice  caj)  exter- 
minated it  in  this  central  area,  and  that  it  was  driven  southward  to  the 
east  of  the  Appalachian  chain,  where  it  still  survives.  This  ice  cap 
may  have  also  driven  out  and  destroyed  much  of  the  Atlantic  drainage 
faana,  which  was  afterwards  replaced  by  the  more  vigorous  Missis- 
sippi Valley  forms.  ^  The  Atlantic  drainage  group  of  Anodontas 
typified  by  A,  fluriatilis  seems  to  be  closely  related  to  the  Cyfjnea 
group,  and  may  have  been  separated  from  the  latter  by  the  ice 
sheet. 

In  the  Old  World,  Unio  and  Anodonta  are  believed  by  Ludwig '  to 
date  back  to  the  Carboniferous.  The  forms  which  he  refers  to  these 
genera  are  from  Khenish  Westphalia,  and  are  small,  oval,  oblong  shells, 
one  of  which  has  sulcations  on  the  beaks.  From  the  figures  of  the 
hinges,  I  greatly  doubt  whether  the  species  referred  to  Unio  belong  to 
that  genus.  The  few  Unionidae  known  from  the  Old  World  Jurassic 
and  Cretaceous  strata  do  not  seem  to  show  decided  relationships  with 
any  other  Naiail  fauua.  Spatha  galloprovindalisy  Matheron,  which  was 
described  by  its  author  as  a  Unio^  is  believed  by  Sandberger  to  belong  '^ 
to  the  former  genus.* 

In  the  figures  of  this  species  given  by  the  author,  the  shell  bears 
some  resemblance  to  a  Spatha,hut  is  very  different  from  any  species  I 
know  of  belonging  to  that  genus,  in  the  character  of  the  beak  sculpture. 
In  Spatha^  the  umboes  are  smooth  or  nearly  so,  as  are  the  shells  of  the 
Mutelidse  in  general.  This  species  has  strongly  concentrically  sculptured 
beaks,  the  ridges  ending  in  a  very  sharp  angle  posteriorly.  It  may 
possibly  be  a  Leguminaia. 

Several  fossil  Unios  are  known  from  Siberia  and  India,  from  what 
are  believed  to  be  Tertiary  strata.    These  resemble  the  solid  forms  of 
China  and  the  Mississippi  Valley,  and  Unio  hiUiberciiluUiSj  v.  Martens, ' 
from  the  former  country,  is  very  much  like  Unio  perplexus^  Lea,  from 
the  Ohio  River.* 

In  examining  the  fossil  Tertiary  Naiades  of  eastern  Euroi)e,  one  can 
not  help  noticing  the  wonderful  resemblance  of  certain  forms  to  well- 
known  groups  in  the  Mississippi  Valley.    Regarding  these  species  and 

'  Journ.  Cin.  Soc.  Nat.  Hist.,  July,  1881,  p.  7. 

'See  paper  by  the  writer  in  Proc.  U.  S.  Nat.  Mns.,  XVI,  pp.  991-995. 
^Paheontogr.,  VIII.    Die   Najaden   der    Rheinisch-Westphalischen  8teinkohlen- 
Foniiation. 
^Land  and  Sttsswasser  Conch,  der  Vorwelt,  p.  9'). 
*See  Abdr.  d.  Zeitsch.  deot.  geoL  GesellscliaCt.  1874,  p.  743. 
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their  relationship  to  North  American  forms,  I  can  not  do  better  than 
to  quote  from  Dr.  C.  A.  White: ^ 

It  has  already  been  shown  that  the  living  Unionidae  of  all  Europe  depart  compara- 
tively little  from  the  primary,  typical,  oval  form,  and  smooth  or  plain  surface.  These 
are  the  characteristics,  so  far  as  I  am  aware,  of  all  the  fossil  species,  save  one,  that 
are  found  in  the  strata  of  western  Europe,  including  those  from  the  Wealden  and 
Cretaceous  rocks.  The  exception  referred  to  is  Unio  toulouzaniif  Matheron,  from  the 
Lignite  strata  of  the  department  of  the  mouths  of  the  Rhone,  which,  while  differing 
but  little  in  form  from  the  other  fossil  and  living  Unionidse  of  western  Europe,  is 
marked  by  small  plications  upon  its  postero-dorsal  surface.  In  Slavonia,  Croatia, 
Dalmatia,  and  other  parts  of  southeastern  Europe,  however,  the  fossil  Tertiary  spe- 
cies of  Unio  are  much  more  numerous  than  the  living  species  of  the  family  are  in  the 
whole  continent.  Furthermore  a  large  proportion  of  the  types  of  these  fossil  species 
of  southeastern  Europe  are  as  distinctively  ''  North  American '-  in  character  as  those 
are  which  now  live  in  the  Mississippi  River  and  its  tributaries. 

From  these  facts  the  inference  seems  to  be  a  natural  one  that  the  living  Unionidae 
of  all  Europe  are  descended  from  those  which  are  represented  by  the  Meeozoic  and 
Cenozoic  fossil  species  of  the  western  part  of  that  continent ;  while  the  line  of  descent 
of  the  fossil  species  of  southeastern  Eiirope  has  evidently  be«n  cut  off  by  disastrous 
changes  of  the  physical  conditions  necessary  for  its  perpetuity.  The  fact  that  these 
last-mentioned  fossil  species  are  identical  in  type  with  those  of  North  America  pre- 
sumably indicates,  though  it  does  not  necessarily  prove,  a  community  of  origin ;  in 
which  case  they  must  have  reached  their  present  separated  regions  by  some  ancient 
continental  connection  now  destroyed. 

Among  the  Pliocene  IJnios  from  Slavonia  there  are  many  which  almost 
absolutely  agree  with  speciCvS  living  in  the  United  States,  belonging  to 
the  groups  of  Z7.  clavuSj  U,  trigoniis^  U.  perplexuSj  U,  pn^tuloiins, and  other 
well-known  Mississippi  Valley  assemblages;  and  U,  sibinensh,  Tenecke, 
is  almost  exactly  like  U.  ho^istonensis,  Lea,  of  Texas;  U.  neumayri^ 
Tenecke,  is  the  counterpartof  U.  modicus^  Lea,  of  Alabama;  U.  stoliUkaij 
Neumayr,  is  a  nearly  perfect  reproduction  of  U,  wsoptiSy  Green,  from  the 
Ohio  River,  and  U.  novskalensis,  Tenecke,  is  like  a  slightly  roughened 
U.  pyramidutus^  Lea,  from  the  same  stream.  Other  species  from  the 
Pliocene  beds  of  Slavonia  almost  as  closely  resemble  U.  leai^  Gray,  and 
U.  osbeckij  Lea,  of  China. 

It  seems  not  unreasonable,  no  matter  where  these  striking  types  of 
Unios  and  Anodontas  may  have  originated,  whether  in  North  America 
or  the  Old  World,  that  they  afterwards  spread  so  that  they  occupied 
the  greater  part  of  Asia,  Europe,  except  its  western  part,  and  possibly 
Africa,  whose  Unione  fauna  is,  by  the  cliaracters  of  the  shells,  apparently 
closely  related  to  the  Tertiary  fauna  of  Europe,  and  that  of  India  at  the 
present  time.  It  may  be  that  the  extreme  cold  of  the  glaciers  exter- 
minated or  drove  these  forms  to  the  region  south  of  the  Himalayas  in 
Asia,  and  that  the  simple  and  probably  more  hardy  species  of  western 
Europe  spread  rapidly  to  the  eastward  and  southward  after  the  Glacial 
epoch  until  they  peopled  the  vast  Palearctic  region.  But  it  seems 
probable  that  the  Eurox>ean  and  northern  Asiatic  Anodontas,  whose 
descendants  now  inhabit  North  America  west  of  the  Rocky  Mountains, 
crossed  over  during  the  late  Tertiary,  as  some  of  the  forms  now  found 


'Bull.  U.  S.  Geol.  Surv.,  Ill,  Art.  23, 
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in  the  latter  region  have  inhabited  it  long  enough  to  change  specifically 
from  their  oriental  ancestors. 

J.  6.  Cooper  believes  that  he  found  a  form  of  Anodmita  nuttaliana^ 
Lea,  one  of  the  Gygnea  group,  in  the  Pliocene  beds  of  Kettleman  Lake, 
California,^  and  in  other  localities,  but  these  formations  may  be  of  more 
recent  date. 

It  is  probable  that  Unio  (Margaritana)  margaritiferus^  Linnseus,  is  the 
type  of  a  group  which  for  a  long  time  has  been  distributed  around  the 
boreal  regions,  as  it  seems  to  be  very  closely  related  to  a  number  of 
widely  scattered  forms. 

The  theory  of  a  comparatively  recent  laud  connection  between  north- 
ern Asia  and  North  America  is  further  confirmed  by  the  fact  that  some 
fifteen  species  of  land  snails,  and  about  five  or  six  more  fresh-water 
forms,  are  common  to  the  entire  boreal  regions  of  the  globe  ^  and  Dr. 
Asa  Gray  has  shown*  that  there  are  very  many  species  of  plants  belong- 
ing to  China  and  Japan  which  are  identical  with  those  found  in  eastern 
!North  America,  and  for  others  there  are  exceedingly  close  representa- 
tive species  in  the  New  World. 

The  Unione  faunas  of  the  Australian  and  Neotropical  regions  may  be 
considered  together,  as  they  are  evidently  closely  related.  The  theory 
of  an  antarctic  land  connection  between  these  regions  is  not  at  all  a 
new  one,  and  recently  Mr.  Charles  Hedley,  in  a  paper  on  "The  faunal 
regions  of  Australia,"^  brings  forward  some  strong  arguments  in  favor 
of  such  a  connection,  as  he  believes  it  necessary  in  order  to  explain 
certain  relationships  between  the  life  of  the  two  regions.  The  Mutelid 
fauna  of  South  America  is  also,  no  doubt,  related  more  closely  to  that 
of  Africa  than  to  anything  else  at  present  existing,  and  von  Ihering* 
suggests  a  probable  land  connection  between  South  America  and  Africa 
across  the  Atlantic  during  the  Mesozoic,  to  account  for  its  present  dis- 
tribution. 

It  does  not  seem  to  me  that  it  is  necessary  to  bring  in  any  such 
immense  and  violent  changes  of  land  and  sea  to  account  for  the  presence 
either  of  the  Mutelidse  in  Africa  and  South  America  or  the  nearly  related 
XJiiios  in  the  Australian  and  Neotropical  regions.  It  must  be  remem- 
bered that  changes  take  place  in  the  fresh- water  mussels  very  slowly; 
that  species  are  living  to-day  that  scarcely  differ  from  those  found  at 
the  close  of  the  Cretaceous  or  the  beginning  of  the  Tertiary  periods; 
and  that  the  relation  between  the  Mutelidae  of  Africa  and  South  Amer- 
ica is  not  a  very  close  one,  so  that  it  is  not  necessary  in  either  case  to 
prove  any  recent  mingling  of  these  faunas,  either  by  a  land  way  or 
other  means.  I  believe  it  is  fajr  more  probable  that  the  Unios  of  South 
America  and  the  Australian,  region  are  the  remnants  of  earlier  types 
that  may  have  had  a  wide  distribution  throughout  the  northern  hemi- 


'Proc.  Cal.  Acad.  Sci.,  2d  ser.,  IV,  part  1,  p.  168. 

3 Address  before  Am.  Asao.  Adv.  Sci.,  August,  1872,  p.  10. 

'Read  at  tbe  Adelaide  meeting  of  the  Australasian  AsHn.  Adv.  iSci.,  September,  1893. 

<Zool.  Anzeiger,  Nos.  380  and  381.  p.  14, 1801, 1892. 
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sphere.  The  presence  of  a  species  in  what  are  probably  Triassic  strata 
in  Texas,  with  strongly  radial  beak  sculpture,  a  character  now  confined 
to  the  Unionids  of  the  two  areas  in  question,  is  evidence  in  this  direc- 
tion. The  forms  with  variously  sculptured  beaks  which  bear  the  embryos 
in  the  outer  gills  may  be  a  more  recent,  vigorous  stock,  and  it  is  pos- 
sible that  they  have  taken  possession  of  the  lakes  and  streams  of  the 
northern  hemisphere  and  driven  these  older  types  to  the  southward. 

The  same  thing  may  be  true  with  the  Mutelidae,  whose  northernmost 
limit  in  the  Old  World  is  the  lower  Nile,  and  in  the  New,  southern  Mex- 
ico. And  if  the  Cretaceous  fossil  now  known  as  Spathu  galloprorin' 
eialisj  Matheron,  from  the  mouths  of  the  Rhone,  is  really  a  member  of 
that  genus,  it  would  give  color  to  this  theory,  which  necessitates  no  vio- 
lent changes  of  land  and  sea  to  account  for  present  Naiad  distribution. 

To  briefly  sum  up :  The  old  arrangement  of  the  families  Mutelidae 
and  Unionidaj  based  upon  the  presence  of  siphons  in  the  fonner  and 
their  absence  in  the  latter  can  not  stand,  as  this  character  may  be 
developed  or  wanting  in  a  single  genus  or  even  species.  Ihering's 
redefinition  of  the  families,  in  which  the  former  is  founded  on  the  fact 
that  the  embryo  is  a  three-parted  lasidium,  and  that  of  the  latter  a 
glochidium,  with  the  animal  inclosed  in  a  bivalve  shell,  agrees  essen- 
tially with  the  characters  of  the  hinge  and  shell  generally.  Those 
forms  which  would  seem  to  belong  to  the  Mutelidae  have  irregularly 
taxodont  teeth  or  vestiges  of  them,  while  the  Unionidae  have  schizodont 
teeth,  which  are  arranged  as  cardinals  or  laterals,  or  both,  though  they 
may  be  merely  rudimentary  or  even  sometimes  absent.  The  Naiades 
seem  to  be  capable  of  being  grouped  into  assemblages  of  related  forms 
which  have  a  more  immediate  common  ancestry,  and  on  the  basis  of 
this  grouping  we  find  them  distributed  into  eight  provinces,  four  of 
which  are  in  the  Old  World  and  essentially  agree  with  the  regions  of 
animal  life  of  Wallace  and  Sclater. 

These  may  be  tabulated  as  follows: 

AREAS   OF   THE  NAIAD   REGIONS.' 

{Europe. 
Northern  and  western  Asia. 
North  Africa  to  the  Desert. 
Paciiio  drainage  of  North  America. 

Ethiopian Africa  south  of  the  Sahara. 

n^;^«+ai  5  -A^si*  south  of  the  Himalayas. 

^^^^'^'^^^ }  East  Indies  to  the  Solomon  Islands. 

(Australia. 

Australian <  Tasmania. 

(  New  Zealand. 
Neotropical South  America. 

i  Central  America. 
Mexico  east  of  the  Cordillera. 


(  Central . 
I  American-?  Mexico  € 
(  Cuha. 


f  Entire  Mississippi  Valley  and  the  Gulf  drainageft'om  west  Florida 
to  the  Rio  Grande. 


Mississippian <  Mackenzie  River  system. 

Red  River  of  the  North. 


Atlantic < 


[^  Great  Lakes. 
Lower  St.  Lawrence  and  rivers  of  eastern  Canada. 
Atlantic  drainage  of  the  United  States. 


iFor  map  of  Naiad  Regions  see  Plat^g^,.^  by  GoOglt 


1835.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  343 

The  Unios  undoubtedly  date  back  well  into  the  Jurassic;  probably 
into  the  Triassic.  The  post-Cretaceous  Unio  fauna  of  the  Northwestern 
States  is  evidently  closely  related  to  the  fauna  of  the  Mississippi  Val- 
ley, and  this  seems  to  be  related  to  that  of  Mexico,  to  the  oriental 
fauna,  and  more  distantly  to  that  of  tropical  Africa,  as  well  as  to  the 
Tertiary  forms  of  eastern  Europe  and  Siberia.  The  Unios  of  Australia 
and  South  America  are  apparently  closely  related  to  those  of  the 
Australian  region.  There  seems  to  be,  too,  a  general  relationship 
between  the  Mutelidfe  of  Africa  and  South  America.  These  Mntelids 
and  the  Unios  which  bear  the  embryos  in  the  inner  gills  have  perhaps 
formerly  occupied  extensive  areas  in  the  northern  hemisphere,  and 
may  have  been  supplanted  by  more  modern  forms. 
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NOTE  ON  THE  OCGURRENGB  OF  AN  ARMADILLO  OF  THE 
GENUS  XENURUS  IN  HONDURAS. 


By  Fbedebick  W.  True, 

Curator  of  the  Department  of  MammaU. 


About  four  years  ago  tbe  National  Musenm  received  from  Ghaineli- 
con,  Honduras,  with  other  mammals,  an  armadillo  of  the  genus  Xenurus. 
This  is  the  first  instance,  so  far  as  1  am  aware,  in  which  any  representa- 
tive of  this  genus  has  been  found  in  Central  America.  The  species  is 
presttinably  the  X  Hindus  of  Burmeister,  but  to  this  I  will  refer  again 
presently. 

The  specimen  (No.  19464,  U.S.N.M.)  is  a  female,  and  was  obtained  at 
Chamelicon,  Honduras,  January  8, 1891.  Mr.  Wittktigel,  the  collector, 
states  that  the  native  name  of  the  species  is  ^^Tumbo."  He  gives  the 
following  dimensions: 

Total  length,  1  foot  5  inches;  tail,  6^  inches;  hind  foot,  4  inches.^ 
The  fikin,  from  which  the  skull  was  extracted,  has  been  mounted,  and 
I  have  measured  it,  with  the  following  result:  Total  length,  along 
curves,  510  mm. ;  head  and  body,  362  mm. ;  head,  73.5  mm. ;  tail,  150  mm. ; 
ear  from  crown,  27  mm.;  hind  foot  and  claw,  66.5  mm.;  longest  claw  of 
fore  foot  (straight),  38.5  mm. 

As  but  few  specimens  of  the  smaller  Xenuri  have  been  examined,  I  will 
describe  this  individual  (Plate  X)  somewhat  in  detail.  The  head  is  short 
and  blunt,  and  the  extremity  of  the  snout  entirely  naked  for  a  distance 
of  16  mm.  The  cephalic  shield  consists  of  about  38  comparatively  large 
plates.  There  are  two  short  rows  of  plates  in  front  of  the  scapular 
shield,  of  which  the  first  contains  6  plates  and  the  second  8  plates.  The 
scapular  shield  consists  of  8  antero-posterior  rows  of  plates,  including 
an  anterior,  narrow,  marginal  row,  and  the  posterior  row  which  resem- 
bles a  thoracic  ring.  These  rings  are  11  in  number,  each  with  from  28 
to  31  plates.    The  pelvic  shield  has  10  antero-posterior  rows  of  plates. 

The  plates  of  the  scapular  and  pelvic  shields  are  large  and  quadrate, 
with  rounded  edges;  those  of  the  thoracic  rings  are  rectangular,  with 

^Thi0  is  probably  a  measurement  of  the  hind  leg.  The  foot  with  claw  measures 
2}  inches. 

Proceedings  of  the  United  Stotes  National  Museum,  Vol.  XVIII-No.  1069. 
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straight  edges.  The  marginal  plates  are  smaller  than  the  others  and 
rounded.  Between  each  pair  of  plates  on  the  thoracic  rings  one  hair 
only  is  exserted. 

The  ears  are  margined  with  a  row  of  small  rounded  scales,  but  other- 
wise are  entirely  naked.  The  feet  and  outer  sides  of  the  legs  are 
covered  with  somewhat  scattered,  fiat,  orbicular  scales.  The  tail  has 
similar  flat  scales,  about  1.5  mm.  in  diameter,  embedded  in  the  skin  at 
regular  intervals.  From  the  posterior  margin  of  each  scale  one  hair  is 
exserted.  The  terminal  jwrtion  of  the  tail  for  about  40  mm.  is  entirely 
naked  on  the  upper  side. 

On  the  belly  the  hairs  are  in  tufts,  which  are  arranged  in  regular 
transverse  rows.  There  are  about  twenty  of  these  rows  between  the 
insertion  of  the  fore  and  hind  legs. 

The  relative  size  and  length  of  the  claws  is  the  same  as  in  the  large 
species,  X.  unicinctus. 

Theskull  (Plate  XI)  indicates  that  the  individual  is  rather  young.  The 
nasals  are  narrowest  in  the  middle,  and  expanded  at  the  anterior  end 
and  also  behind.  Their  posterior  terminations  are  oblique,  the  frontal 
extending  forward  in  an  angle  between  them.  The  frontal  it<self  is 
greatly  swollen  and  the  iuterorbital  constriction  is  pronounced.  The 
supraoccipital  is  flat.  The  posterior  half  of  the  jugal  is  much  broader 
than  In  X.  tinieinctuSj  and  its  lower  margin  turns  up  sharply  to  meet  the 
squamosal,  making  nearly  a  right  angle  with  the  anterior  half.  The 
basioccipital  is  narrow  between  the  tympanic  bullae.  The  palate  is 
short,  its  length  behind  the  tooth  row  in  the  median  line  not  more 
than  that  of  the  last  two  dental  alveolae  and  half  .of  the  third,  while 
in  A",  unicinctus  it  extends  backward  a  distance  greater  than  the  length 
of  the  last  four  dental  alveolae. 

The  lower  border  of  the  mandible  is  not  concave  posteriorly.  The 
coronoid  process  is  small,  but  well  formed  and  somewhat  curved.  The 
condyle  is  concave. 

Dental  fornmla,  \. 

IHmeMiona  of  the  skull. 


MeaflurementB. 


female. 


LenfTth  from  npper  margin  of  fora- 
men magnum  to  end  of  nasals  . . 

(jreatest  sygomatic  breadth 

Mastoid  breadth 

Lengthtof  nasals  in  median  line 

Interorbital  constriction 


80 
41 
38 
23 
26 


Measiirements. 


mil 

smale. 


femi 


'I 


Breadth  of  nasals  at  anterior  extremity 
Breadth  of  nasals  at  posterior  extremity 

Length  of  palate 

Length  of  tooth  row 

Length  from  last  tooth  to  end  of  pterj*- 
gold 


mm. 
10.5 
9.5 
46 

28 

14 


I  have  little  hesitancy  in  referring  this  Honduras  specimen  to  the 
Dasypus  [Xenurus]  hispidus  of  Burmeister,*  although  his  types  came 
from  Lagoa  Santa,  Brazil.  It  agrees  thoroughly  both  in  size  and  in 
details  of  structure,  except  that  the  nasal  bones  appear  to  be  somewhat 


» Syst.  Cberaicht  Thiere  Brasil.,  1.  Theil,  1854,  p.  287. 
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different  in  shape.    There  is  considerable  variation  in  this  latter  feature 
iu  other  armadillos. 

In  1873  Gray  published  figures  of  two  skulls  similar  to  that  of  the 
Honduras  specimen.^  For  one  of  these  he  established  the  species 
Xenurus  latirostriSj  and  for  the  other  a  new  genus,  Ziphila^  with 
Z.  lugubris  as  a  new  species. 

Judging  from  the  figures  alone  "(for  the  descriptions  are  to  some 
extent  self-contradictory),  the  skulls  represent  closely  allied,  if  not  the 
same,  species.  The  figures  are  presumably  of  natural  size,  though  it  is 
not  so  stated.  If  such  is  the  case,  the  skull  of  Z.  lugubris  is  somewhat 
larger  than  the  Honduras  specimen,  but  practically  identical  in  form 
The  former  differs  in  that  it  has  a  somewhat  thicker  muzzle  and  less 
elevated  frontal  sinus.  In  the  skull  of  X.  latirostrw  the  muzzle  is 
shorter  and  broader  still,  and  the  frontal  sinus  is  also  still  less  elevated. 

In  view  of  the  large  amount  of  individual  and  age  variation  which 
the  armadillos  present,  it  is  perhaps  reasonable  to  suppose  that  the 
skulls  of  both  X.  latirostris  and  Ziphila  lugubris^  together  with  that  of 
the  Honduras  specimen,  are  specifically  identical  with  X.  hispidus. 
It  is  not  possible  to  demonstrate  this,  however,  with  the  material  now 
available,  and  the  present  paper  is  intended  rather  as  a  contribution 
toward  the  solution  of  that  question.  Its  prime  object  is  to  record  the 
presence  of  the  genus  Xenurm  in  Central  America. 


1  Hand-list  of  Edentates,  1873,  pp.  22,  23,  pi.  7,  figs.  1-4. 
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Skull  of  XENURUS  HISPIDUS,  Burmester 
(No.  35882,  U.  8.  N.  M.) 
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THE  GENUS  CALLINEOTES. 


By  Mart  J.  Rathbun, 

Second  Assistant  Curator,  Department  of  Marine  Invertebrates. 


The  genus  Callinectes  was  formed  by  Stimpson  in  1860^  for  the 
reception  of  the  species  of  Portuiiidae  having  a  narrow  or  ±-shapedabdo- 
ineQin  the  male,  and  the  merus  of  the  outer  maxillipeds  short,  sharply 
prominent,  and  curved  outward  at  its  antero-external  angle.  In  this 
genus  he  places  *'the  common  American  Lupa  diacantha^  (Latreille), 
aod  for  want  of  sufficient  material  is  unable  to  find  constant  diflferences 
between  the  northern  and  southern  varieties  of  this  species,  or  even  to 
separate  Pacific  Coast  specimens,  regarding  as  doubtfully  distinct 
L  bellicosa^  which  he  had  recently  described  from  Guaymas. 

In  1863  Lieut.  Albert  Ordway^  published  comparative  descriptions 
of  nine  different  species  of  Callinectes.^  Say's  name  hastatm  was  given 
to  the  common  species  of  eastern  North  America,  the  name  diacanthus 
was  restricted  to  a  Brazilian  form  described  by  Dana  in  1852,  and  six 
new  species  were  added.  Mr.  Ordway  claimed  that  there  were  well- 
marked  characters  separating  the  species,  the  variations  in  the  abdomi- 
nal appendages  of  the  male  being  of  primary  importance* 

In  1869  Prof.  S.  I.  Smith  gave  the  name  C  daruv  to  Dana's  C.  diacan- 

thK8, 

A.Milne-Edwards  in  his  revision  of  the  Portunidae  *  did  not  recognize 
the  validity  of  the  genus  Callinectes^  but  later*  he  considered  it  as  dis- 
tinct and  placed  in  it  Lupa  c^tacan^Aa  (Latreille),  the  one  species  embrac- 
ing all  the  Callinectes  of  America  and  West  Africa.  The  species 
described  by  Say,  Stimpson,  Smith  and  Ordway,  were  recognized  simply 
as  varieties  or  races,  the  characters  separating  them  being  considered 
of  trivial  importance  and  not  constant.  To  these  varieties  or  races  he 
atlded  five  others,  three  of  which  were  made  on  slight  characters. 

'Ann.  Lye.  Nat.  Hist.  N.  Y.,  VII,  p.  220. 
2  Afterwards  Brig.  Gen.  Albert  Ordway  of  volunteers. 
3 Boston  Journ.  Nat.  Hist.,  VII,  pp.  568-579. 
*Arch.  Mus.  Hist.  Nat.  Paris,  X,  Addenda,  1861. 
*Cru8tac^8  de  la  K<^gion  Moxiraine,  222,  1879. 
ProceedingH  of  the  Unitefl  States  National  Museum.  Vol.  XVIII— No.  1070. 
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In  1879  KiDgsley  described  a  species,  C.  dvbia^  from  the  west  coast 
of  Nicaragua.  In  1893  Mr.  James  E.  Benedict  added  GaUinectes  turn- 
iduHy  var.  gladiator^  from  the  west  coast  of  Africa. 

I  have  reduced  the  number  of  the  above  species  by  two,  the 
C.  pleuriticus  of  Ordway  and  C.  dubia  of  Kingsley  being  based  on 
young  specimens  of  C.  arcuatm,  I  have  changed  the  name  CdUi- 
nectes  hastatus  to  GaUinectes  sapidus  and  have  added  a  new  subspecies, 
G.  sapidus  acutidens, 

De  Geer  ^  was  perhaps  the  first  naturalist  to  represent  a  GalUneciei. 
Under  the  name  "  Crabede  Focean,"  he  described  in  very  general  terms 
a  swimming  crab  which  he  supposed  identical  with  Gan^ser  pelagicus  of 
Linnaeus,  but  which  Ordway  considered  synonymous  with  Oibbes'  Lupa 
sayi.  Figures  8,  9  and  11  correctly  represent  neither  of  these  species, 
nor  are  they  applicable  to  any  species  of  GaUinectes j  while,  on  the  other 
hand,  Figure  10  shows  the  narrow  abdomen  characteristic  of  that  genus. 

Bosc^  describes  the  habits  of  the  common  edible  .crab  and  the 
methods  of  taking  it;  but  calls  it^  by  the  name  of  anotiier  species, 
Fortunus  hastatm^  translating  a  description  given  by  Fabricins  instead 
of  describing  the  specimens  he  has  seen. 

Say  was  the  first  to  give  an  unmistakable  description  of  our  nortliem 
GaUinectes,  calling  it  Lupa  ha^tata^  thereby  confusing  it  with  the  Liu- 
naean  Gancer  hastattiSj  a  diflferent  species  of  Lupaj  from  the  Mediterra- 
nean. That  he  undoubtedly  meant  to  redescribe  the  known  species  is 
evidenced  by  the  phrase,  "In  addition  to  the  particulars  already  stated 
by  naturalists  of  its  manners."  Say  also  redescribed  Lupa  pelagica 
(LinnsBus),  but  the  name  of  his  form  of  that  species  was  soon  changed 
by  Gibbes  to  Lupa  sayi.  It  is  evident  that  in  like  manner  the  specific 
name  luistata  should  be  retained  solely  for  the  Linnsean  form.  It  does 
not  alter  the  case  that  the  European  and  American  species  are  now 
placed  in  different  genera. 

After  Say,  Latreille  was  the  only  writer  to  give  a  name  to  our  species. 
In  1825*  he  described  Portunus  diaoantha^  but  unfortunately  confused 
several  species  under  this  name.  As  the  variety  he  mentions  as  having 
been  sent  from  Philadelphia,  in  which  '^  les  quatre  dents  du  front  sont 
r^unies  et  ne  fornient  qu'un  lobe  largement  ^chancr^,"  is  undoubtedly 
our  common  GaUinectes^  his  typical  form  must  be  a  different  species. 
The  terms  "flavescente,  maculis  rubris,  elongatis"  and  '*un  verdatre- 
obscur  en  devant"  are  strongly  suggestive  of  the  southern  GaUitiectes 
bocourti.  In  any  case,  the  name  diacanthus  is  not  available  for  the 
common  northern  form. 

Besides  the  collection  in  the  United  States  National  Museum,  I  have 
been  permitted,  through  the  kindness  of  Dr.  Walter  Faxon  and  Prof. 


^M^moires  pour  servir  a  THistoire  des  Insectes,  VII,  427,  pi.  xxvi,  figs.  8-11,  1778. 

8  Hist.  Nat.  Cruet.,  I,  pp.  212-214,  1801-1802. 

3  Page  219. 

^Encyc.  M^fh.  Hist.  Nat.,  Entom.,  X,  190. 
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S.  I.  Smith,  to  examine  a  number  of  specimens  in  the  Museum  of  Com- 
parative Zoology  of  Harvard  University  and  the  Peabody  Museum  of 
Yale  University.  I  am  indebted  to  Prof.  C.  0.  Nutting  for  permission 
to  notice  a  specimen  of  C.  dance  from  Cuba,  collected  by  the  Bahama 
expedition  of  the  State  University  of  Iowa  in  1893,  and  owned  by 
that  institution.  The  approximate  number  of  specimens  of  each  spe  ies 
examined  is  as  follows: 


SpeeimeM  of  Callinectes  examined. 


Name  of  species. 

Number  of 
specimens. 

Name  of  species. 

Number  of  1 
specimeus. 

C.  tapidut • 

300 
200 
100 

70 
100 

20 

C.bocourti 

20 
30 

70 

O  omattu                 

C.  t9xote$ 

C.  daruB 

Total 

O  larwUut          

910 

O.twnidtu 

Only  in  working  over  a  large  amount  of  material  is  it  possible  to 
judge  whether  the  characters  separating  nearly  related  forms  are 
invariably  coexistent,  or  whether  they  are  modifications  dependent  on 
environment,  or  simply  individual  variations.  In  the  present  case  I 
have  been  able  to  verify  Ord way's  classification,  which  was  necessarily 
based  on  a  limited  number  of  individuals. 

The  value  of  the  differentiation  of  the  generative  organs  in  deter- 
mining species,  has  for  some  time  been  recognized.  It  is  well  exempli- 
fied in  Gallinectea,  In  0.  sapidusy  our  common  edible  species,  and  the 
only  species  north  of  Cape  Hatteras,  the  appendages  of  the  first  abdom- 
inal segment  in  the  male  reach  as  far  as  the  tip  of  the  last  segment. 
This  is  also  the  case  in  C.  bocourti,  of  the  tropical  Atlantic,  and  C.  toxotes 
from  the  Pacific.  In  C.  arcuatus  and  C.  hellicosus  of  the  west  coast, 
they  reach  or  nearly  reach  the  terminal  segment,  but  not  the  extremity ; 
while  in  G.  ornatusy  0.  dance  and  C.  tumidusj  they  stop  at  the  middle  of 
the  penultimate  segment,  and  in  C.  tumidus  are  curved  at  the  tips.  In 
C.  larvatus  the  appendages  are  noticeably  short,  reaching  slightly 
beyond  the  proximal  end  of  the  penultimate  segment.^ 

These  variations  in  the  length  and  form  of  the  appendages  are 
accompanied  by  other  differences,  such  as  the  shape  and  sculpture  of 
the  carapace,  the  outline  of  the  front  and  lateral  teeth,  the  length  of 
the  lateral  spine,  the  granulation  of  the  chelipeds,  and  the  form  of  the 
abdomen  in  both  sexes.  These  differences  are  specific.  In  species 
where  the  appendages  are  similar  in  length  and  position,  no  confusion 
need  arise,  owing  to  the  other  widely  different  characters  x)ossessed  by 


'Brocchi  (Ann.  Sci.  Nat.,  Zool.,  (6)  II,  1875)  claims  to  have  examined  a  large  num- 
ber of  specimens  of  **Neptunus  diacanthtis''  from  widely  different  localities,  and  finds 
only  two  distinct  forms  of  appendages,  long  and  short,  which  are  coincident  with 
only  one  other  character,  the  outline  of  the  front.  He  suggests  the  formation  of  two 
species  based  on  these  characters. 


Digitized  by  LjOOQ IC 


352  THE  GENUa  CALLIXECTES^M.  J.  RATHBUN.  vol. ma 


these  species.  C.  hocourti^  with  its  front  of  four  rounded  lobes  and  long 
narrow  intramedial  region,  could  not  be  confounded  with  C  sapidus; 
while  the  unusually  wide  intramedial  region  of  C.  omatus  will  serve  to 
distinguish  it  from  any  other  species  yet  known.  A  little  practice  iu 
observing  the  peculiaflties  of  the  carapace  will  enable  one  to  determine 
with  ease  the  species  of  young  individuals  down  to  at  least  one  inch  iu 
width. 


ANALYTICAL  KEY  TO  THE  SPECIES  OF  CALLINECTE8  EXAMINED. 

A.  Inner  supraorbital  fissure  closed. 

B.   Frontal  teeth  two sapidus  (p.  352). 

B'.  Frontal  teeth  four. 
C.  Appendages  of  first  abdominal  segment  of  male  much  shorter  than  the 
abdomen. 
D.  Lateral  spine  more  than  twice  the  length  of  preceding  tooth. 
£.  Infcramedial  region  broad,  its  anterior  width  about  three  times  its 

length amatuB  (p.  356). 

K'.  Intramedial  region  narrow,  its  anterior  width  about  twice  its  length. 
F.  Appendages  of  first  abdominal  segment  of  male  greatly  exceetling 
the  third  segment. 
G.  Appendages  with  tips  straight.     Second  to  sixth  antero-latera} 

teeth  equilateral daiue  (p.  ^7). 

(t'.  Appendages  with  tips  curved.    Autero-lateral  teeth  with  pos- 
terior margins  longer  than  anterior arcuatus  (p.  362). 

F'.  Appendages  exceeding  the  third  segment  but  little,  or  not  at  all. 

larvatus  (p.  358). 
D'.  Lateral  spine  less  than  twice  the  length  of  ^n receding  tooth. 

tumidus  (p.  359). 
C.  Apperudages  reaching  the  extremity  of  abdomen,  or  nearly  so. 
D.  Antero-lateral  region  granulate.     Lateral  spine  between  two  and  three 

times  length  of  preceding  tooth toxoies  (p.  363). 

D^  An tero -lateral  region  smooth.    Lateral  spine  less  than  twice  preceding 

tooth ftocottWi  (p.  360). 

A'.  Inner  supraorbital  fissure  opeu hellico9U9  (p.  365). 


CALLINECTES  SAPIDUS,  new  name. 
(Plates  XII;  XXIV,  fig.  1;  XXV,  tig.  1;  XXVI,  fig.  1;  XXVII,  fig.  1.) 

Lupa  hastata,  Say,  Jouni.  Acad.  Nat.  Sci.  Fhila.,  I,  pp.  65,  443,  1817  (not  L 

haaiata,  Desmarest,  1823,  nor  Milne-Edwards,  1834). 
Lupa  dicanthaj  De  Kay,  Nat.  Hist.  N.  Y.,  Zool.,  Part  VI,  Crust.,  p.  10,  pi.  ui, 

fig.  3,  1844. 
Vallinectea  haatatus,  Ordway,  Boston  Journ.  Nat.  Hist.,  VII,  p.  568, 1863.— Smith, 

Kept.  U.  S.  Gommr.  Fish  and  Fisheries,  1871-1872,  p.  548  (1874). 
CaUinectea  haatatua,  A.  Milne-Edwards,  Crust.  Rdg.  Mex.,  p.  224,  1879  (variety 

of  CaUinectea  diacanthua). 

Adult. — Carapace  moderately  convex.  Granules  of  medinm  size, 
crowded  on  the  inner  branchial  and  cardiac  regions,  scattered  and 
faintly  marked  on  the  anterior  half  of  the  carapace.    The  length  of  the 
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iDtramedial  regiou  is  about  one-half  its  anterior  widtli.^  The  frontal  or 
interantennal  teeth  are  two,  triangular,  acute,  with  faint  indications  of 
two  others  on  their  oblique  inner  margins  (Plate  XXIY,  fig.  1).  The 
median  subfrontal  spine  is  conical  and  strong.  The  inner  supraorbital 
tooth  is  broad  and  bilobed,  the  lobes  obtuse,  the  outermost  very  promi- 
nent. The  adjoining  fissure  is  closed  except  at  the  anterior  extremity, 
where  there  is  a  shallow  V-shaped  opening.  The  lateral  teeth  are  con- 
cave on  both  margins  and  acuminate.  Lateral  spine  in  males  from  three 
to  about  four  times  the  length  of  the  preceding  tooth.^  Inner  suborbital 
tooth  acute.  Penultimate  segment  of  abdomen  of  male  (Plate  XXV, 
^g.  1)  much  constricted  in  its  proximal  half,  widening  at  both  extremi- 
ties. Terminal  segment  obtuse,  lateral  margins  convex  proximally, 
slightly  concave  or  straight  distally.  Appendages  of  first  segment^ 
(Plate  XXVI,  fig.  I)  reaching  nearly  to  or  beyond  the  extremity  of  the 
abdomen,  near  together  for  their  proximal  half,  with  only  a  slight  out- 
ward curve;  distal  portions  widely  divergent  except  at  tips.  The 
abdomen  of  the  adult  female  (Plate  XXVII,  fig.  1)  is  very  broad,  the 
margins  of  the  last  three  segments  separately  convex ;  terminal  segment 
longer  than  wide.  Costfe  of  carpus  and  manus  with  depressed  granules 
or  often  almost  smooth  to  the  eye. 

}[edium-8iz€d  specimens. — Carapace  narrower  than  in  adults;  gran- 
ules more  distinct,  especially  on  the  anterior  half.  Frontal  teeth  less 
acQte.  Anterolateral  teeth  broader,  their  margins  more  or  less  convex. 
Lateral  spine  a  little  more  than  twice  the  length  of  preceding  tooth, 
limer  suborbital  tooth  broader,  obtuse.  Costie  of  carpus  and  manus 
more  distinctly  granulate. 

In  very  young  males  the  abdominal  appendages  are  much  shorter, 
reaching  only  to  the  middle  of  the  i>enultimate  segment. 

tiize. — Adult  males  vary  in  width  from  CJ  to  7|  inches;  adult  females 
from  5  to  7  inches. 

'The  transverse  dimension  of  the  intramedial  region,  or  that  division  of  the  gastric 
region  posterior  to  the  second  granulate  ridge,  I  have  designated  as  its  width.  Ord- 
way  does  so  nnder  C.  toxoiesy  but  uses  the  opposite  term  under  C.  ornatus.  Thus  the 
intramedial  region  of  both  he  describes  as  long  and  narrow,  which  is  misleading,  the 
two  species  being  entirely  diflferent  in  this  respect. 

'Measurements  are  made  from  the  tips  of  the  spine  and  tooth  to  the  inner  end  of 
the  intervening  sinus;  thus  the  spine  is  measured  on  its  anterior  margin,  the  tooth 
CD  its  ptisterior  margin. 

'In  both  sexes  of  Callinectes  the  first  abdominal  segment  is  almost  entirely  concealed 
beneath  the  carapace;  thus  the  abdomen  in  the  male  consists  of  five  segments,  the 
third,  foorth  and  fifth  normal  segments  being  coalesced,  the  first  and  second  being 
furnished  with  appendages.  In  the  female  there  are  seven  segments,  the  second, 
third,  fourth,  and  fifth  with  appendages.  In  Plates  XXV  and  XXVII  the  first  two 
segments  are  not  shown. 

Proc.  N.  M.  95 23 
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Measurements  of  Callinectes  sapidus.^ 


Catalogue  narober. 


Sex. 


I  Leneth     Length  of 
Length.  Width.;    ^J^   I  P~«JS„ 
spiD«.    I      tooth. 


4948 Male.... 

5280 Female  . 

17976 ,  Female  . 


mm. 
79 
64 
54 


mm.  mm. 
185  ,  18 
176  I  28 
124  12. 2 


&5 
6.8 

5.2 


Locality. — Gallinectes  aapidus  is  common  ia  bays  and  at  the  months 
of  rivers  from  Cape  Cod  to  Texas,  and  is  especially  abundant  in  (3he8a- 
peake  Bay.  Beyond  these  limits  it  is  of  rare  occurrence.  It  is  found 
occasionally  in  Massachusetts  Bay,*  and  a  single  individual  is  recorded 
from  the  Millpond,  an  inlet  of  Salem  Harbor.^  Three  specimens  in 
the  National  Museum  are  from  brackish  water  at  Sing  ^ing,  New 
York,  collected  by  Prof.  S.  F.  Baird.  The  following  localities  fix)m 
which  specimens  have  been  examined  are  also  worthy  of  notice: 

Jamaica:  U.  S.  Fish  Commission  (No.  7679,  U.  S.  N.  M.);  Kingston  Harbor 
(No.  17976,  U.  S.  N.  M.),  Dr.  R.  P,  Bigelow ;  mouth  of  Rio  Cobre,  fresh  water 
(No.  18244,  U.  S.  N.  M.),  Dr.  R.  P.  Bi»relow. 

Bermudas:  Bickmore  (Mns.  Comp.  Zool.). 

Braeil:  Kio  Grande;  Capt.  Harrington,  June,  1861  (Mns.  Comp.  Zool.;. 

A  fossil  Callinectes  (Plate  XXVIII)  was  picked  up  on  Gaugatba 
Beach,  Accomac  County,  Virginia,  September,  1894,  by  Mr.  James  P. 
Lucas,  of  Baltimore.  It  may  have  come  fi'om  the  extensive  Miocene 
beds  along  that  coast.  The  outline  of  the  carapace  is  not  preserved. 
The  ventral  surface  indicates  that  the  species  is  very  near,  if  not  iden- 
ti(*al  with,  C,  sapidus,  although  the  penultimate  segment  of  the  abdo- 
men is  narrower  than  is  commonly  seen  in  that  species,  and  the  median 
groove  of  the  sternum  is  deeper  and  longer. 

Southern  specimens  of  C.  sapidiis  show  a  tendency  to  develop  shari)er 
teeth  or  siniies.  This  deviation  culmiimtes  in  two  lots  of  specimens 
from  Brazil,  which  1  designate  as  a  subspecies. 

GALLINECTES  SAPIDUS  ACUTIDENS,  new  subspecies. 

(Plates  XIII;  XXIV,  fig  2.) 

In  this  subspecies  the  carapace  is  wider  and  all  the  prominences  are 
more  strongly  marked  than  in  the  typical  C.  sapidus.  The  areollitions 
are  separated  by  deeper  depressions,  the  granules  are  more  raised,  the 
gastric  ridges  are  stronger  and  more  sinuous.  There  is  a  transverse 
granulate  ridge  on  the  cardiac  lobes.  The  frontal  teeth  are  narrower 
and  more  acute,  and  there  are  two  small  intervening  teeth  (Plate 
XXIV,  fig.  2).  Subfrontal  and  suborbital  spines  acuminate.  Lateral 
teeth  broad  at  base,  narrowing  abruptly  to  Ion  g,  acuminate  tips ;  margins 


1  The  length  is  measured  from  the  nu'dian  sinus  of  the  front. 

2  Smith,  Kept.  U.  S.  Commr.  Fish  and  Fislierii's,  1871-1872,  p.  548  (1874). 

3  0.  Cooke,  Amer.  Nat.,  I,  p.  52,  1867. 
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granulate.  Last  two  teeth  very  long,  adding  to  the  eflfect  of  width,  and 
making  the  antero-lateral  margin  less  arcuate.  Lateral  spine  very 
loDg,  much  longer  than  in  C  sapidtis  of  equal  size,  more  than  tbree 
times  the  length  of  the  preceding  tooth.  Abdomen  as  in  the  species. 
GostdB  of  cheliped  very  prominent  and  strongly  granulate.  The  gran- 
ules of  the  inner  margin  of  the  merus  extend  upon  the  upper  surface  of 
the  distal  half.  There  are  two  carpal  spines,  one  at  the  outer  angle  and 
a  shorter  one  close  to  the  propodal  spine. 

Size. — Length  to  sinus,  49  mm. ;  total  length,  50.8  5  width,  121 5  length 
of  lateral  spine,  16;  of  preceding  tooth,  5. 

Type  locality, — Santa  Cruz,  Brazil;  Thayer  exi)edition  (Mus.  Comp. 
Zool.) ;  1  male. 

Two  smaller  males  from  Kio  de  Janeiro,  Thayer  expedition  (Mus. 
Comp.  Zool.,  and  No.  19083,  U.S.N.M.),  resemble  the  type.  The  frontal 
and  anterolateral  teeth  are  less  acuminate,  but  the  areolations  are  as 
strong  and  the  lateral  spine  equally  long. 

In  Nicaragua  Mr.  Charles  W.  Eichmond  collected  a  series  of  speci- 
mens which  are  intermediate  between  C.  sapidus  and  typical  C.  sapidug 
aeutidens.  In  the  largest  specimen,  a  male  (Plate  XIY)  from  Escondido 
River,  September  6, 1892  (No.  18030,  U.  S.  N.  M.),  the  proportion  of  the 
carapace  is  as  in  typical  C.  sapidun.  Tbe  areolation  and  granulation  of 
the  front  are  as  in  G.  sapidus  acutidenis.  The  antero-lateral  teeth  are 
very  acuminate,  but  not  so  slender  as  in  G,  sapidus  aeutidens^  and  the 
last  two  teeth  are  not  so  long.  The  lateral  spine  is  less  than  three 
times  the  length  of  the  preceding  tooth,  and  slopes  backward.  The 
carpus  has  a  spine  close  to  that  on  the  manus.  The  upper  surface  of 
the  manus  has  not  the  conspicuous  granulation  of  typical  0.  sapidus 
aeutidens^  although  granules  can  be  seen  with  the  lens.  A  lot  of  four 
medium-sized  specimens  (1  male  and  3  females,  No.  18246,  U.  S.  X.  M.) 
were  obtained  at  Greytown.  In  these  the  areolation  and  granulation 
are  as  in  No.  18630,  the  frontal  and  lateral  teeth  are  less  sharp,  the 
spine  is  much  shorter,  as  in  the  young  of  typical  0.  sapidus^^Lwd  is 
directed  forward.  In  the  Museum  of  Comparative  Zoology  there  are 
three  males  of  medium  size,  without  locality,  which  resemble  those  from 
Greytown. 

Size  of  male  (No.  18630,  U.S.N.M.). — Length  to  sinus,  53.5  mm.;  total 
length,  5(>;  width,  126;  length  of  lateral  spine,  14.3;  of  preceding 
tooth,  5. 

Were  the  differences  between  the  Brazilian  and  the  Central  American 
forms  to  prove  constant  in  a  large  series  of  specimens,  it  might  be  best 
to  call  the  latter  by  a  different  name. 

Besides  the  subspecies,  the  only  specimen  of  G.  sapidus  from  Brazil 
that  I  have  seen  is  a  large  and  old  male  in  the  Museum  of  Comparative 
Zoology,  labeled  "Rio  Grande,  Brazil;  Capt.  Harrington,  June,  1861." 
This  specimen  is  very  near  the  typical  G,  sapidus,  although  the  lateral 
spine  is  directed  backward  and  the  frontal  teeth  are  somewhat  concave 
on  their  outer  side.  ^  , 
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CALLINECTES  ORNATUS,  Ordway. 
(Plates  XV;  XXIV,  lig.  3;  XXV,  fig.  2;  XXVI,  fig.  2;  XXVII,  fig.  2.) 

CaUineclfft  ornatuaf  Ordway,  Boston  Journ.  Nat.  Hist.,  VII,  p.  571,  1863.— Smith, 

Trans.  Conn.  Acad.  Sci.,  II,  p.  8,  1869. 
CalUnectes  amatua,  A.  Milne-Edwards,  Cruxt.  lidg.  Mex.,  p.  225,  1879  (variety 

of  CalUnectes  diaoantktu). 

Carapace  more  convex  than  in  C.sapidus;  depressions  shallow;  length 
of  intramedial  area  much  less  than  half  its  anterior  width.  Surfa^^e  finely 
and  more  evenly  granulated  than  in  0.  sapidus.  Frontal  teeth  four; 
the  two  outer  obtuse,  margins  slightly  concave ;  inner  teeth  small  (Plate 
XXIV,  fig.  3).  Subfrontal  tooth  a  prominent  spine.  Suborbital  tooth  a 
broad  arcuate  lobe.  Lateral  teeth  shallow  and  broad;  margins  convex 
at  base,  concave  in  the  terminal  half;  i)osterior  margins  longer  than 
anterior;  tips  acute  in  the  first  5  or  6  teeth,  acuminate  in  the  remainder. 
Lateral  spine  about  two  and  one-half  times  the  preceding  tooth,  directed 
forward.  Abdomen  of  male  (Plate  XXV,  fig.  2)  narrower  than  in  C. 
sapiduH.  Penultimate  segnient  widest  at  the  proximal  end;  margins 
slightly  concave.  The  appendages  (Plate  XXVI,  fig.  2)  reacb  midway 
of  the  length  of  the  penultimate  segment;  proximally  they  curve  inward 
and  touch  or  overlap  each  other;  the  distal  i)ortions  are  straight  and 
divergent.  At  about  one  millimeter  from  the  extremity,  the  appendage 
widens  a  little  and  then  narrows  rather  abruptly  t^)  the  very  slender 
tip.  The  abdomen  of  the  female  (Plate  XXVII,  tig.  2)  is  very  broad  at 
the  proximal  end  and  tapers  more  rapidly  to  the  terminal  segment  than 
in  any  other  species. 

Size, — Adult  males  vary  in  width  from  43  to  4}  inches;  adult  females, 
from  3|  to  4J  inches. 

Measurements  of  CalUnectes  ornatus. 


Catalogae  number. 

Sex. 

.    Male 

.    Female •. . 

1 

Lfu^th  to  ninuR. 

mm. 
54 
46.  r> 

Total  lengrth. 

mm. 
56 

.      48 

Width. 

2076 

7584 

{          120 
106 

The  localities  of  specimens  examined  are  as  follows: 

South  Carolina:  Eiust  end  Sullivan's  Island  oyster  bed,  Charleston ;  Joe  White- 
side and  C.  C.  Leslie  (No.  3185,  U.  S.  N.  M.). 

Bermudas:  G.  B.  Ooode  (No.  3175,  U:  S.  N.  M.);  Dr.  F.  V.  Hamlin  (No.  4028, 
U.  S.  N.  M.). 

Florida:  Big  Pine  Key,  H.  Hemphill  (No.  14889,  IJ.  S.  N.  M.);  Key  West,  various 
collectors;  Marco,  H.  Hemphill  (No.  182HI,  17.  S.  N.  M.);  Pnnta  Kassa,  C.  W. 
Ward  (No.  5753,  U.  S.  N.  M.);  Bird  Key,  schooner  (irampus  (No.  15246, 
U.  S.  N.  M.). 

Bahamas:  Andros  Island  and  Andros  Bank,  in  sponges  (F.  A.  Stearns  collection). 

Cozumi^l,  shore  in  net:  str.  Albatross  (No.  9557,  U.  S.  N.  M.). 

Jamaica,  Dr.  Smith  (No.  244«,  U.  S.  N.  M.) ;  str.  Albatross  (No.  18227,  U.  S.  N.  M.) 
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St.  Thomas,  A.  H.  Riise  (No.  2457,  U.  S.  N.  M.). 

Sabanilla,  United  States  of  Colombia ;  str.  Albatross  (No.  18228,  U.  S.  N.  M.)« 
Curasao;  str.  Albatross  (No.  7584,  U.  S.  N.  M.). 
Cumana,  Venezuela;  Capt.  Conthouy  (Mus.  Comp.  Zool.). 

Brazil:  Marauhfio,  F.  E.  Sawyer  (No.  18232,  U.  S.  N.  M.);  Victoria,  Hartt  and 
Copeland,  Thayer  Expedition  (Mas.  Comp.  Zool.). 

Ordway  records  this  species  also  from  the  Tortugas  aud  Haiti. 

Variations. — Brazilian  specimens  vary  a  little  from  typical  specimens 
in  the  form  of  their  anterolateral  teeth;  the  posterior  margins  instead 
of  being  concave  are  straight  or  slightly  convex;  the  teeth,  in  conse- 
qaenee,  do  not  appear  so  shallow.  In  other  respects  these  specimens 
are  tyi>ical  C.  ornatus, 

CALLINBCTES   DAN^,   Smith. 
(Plates  XVI;  XXIV,  tig,  4;  XXV,  fig.  3;  XXVI,  fig.  3;  XXVII,  fig.  3.) 

Lupa  dicantha,  Dana,  Crust.  IJ.  S.  Expl.  Exped.,  I,  p.  272,  1852,  pi.  x vi,  fig.  7, 1855 

(not  Lupea  dicantha,  Milne-Edwards,  1834). 
CalUnectes  diacanthus,  Ordway,  Boston  Journ.  Nat.  Hist.,  VII,  p.  575,  1863. 
Callinectes  Dance,  ir'MiTH,  Trans.  Conn.  Acad.  Sci.,  II,  p.  7,  1869. 
CalUnectes   diacanthus,  A.  Milnb-Edwards,   Crast.    R^.   Mex.,  p.  226,   1879 

(variety  oi  CalUnectes  diacanthus)^ 

In  general  appearance  resembles  G.  ornatus.  The  intramedial  region 
is,  however,  much  narrower.  The  front  has  two  distinct  median  teeth, 
small  and  subacute;  lateral  teeth  narrow,  acute.  The  front  resembles 
that  of  C.  ornatus^  but  the  median  teeth  are  more  prominent,  the  lateral 
teeth  narrower  (Plate  XXIV,  fig.  4).  The  teeth  of  the  lateral  margin  are 
difterent  from  those  of  any  other  species  with  which  it  is  associated. 
The  seccmd  to  the  sixth  inclusive  do  not  trend  forward  as  in  C.  ornattts, 
C.  larvatus,  and  C.  tumidus, — that  is,  the  posterior  margin  of  the  teetli 
is  not  much  longer  or  more  convex  than  the  anterior.  The  teeth  are 
acate,  the  seventh  and  eighth  especially  so;  the  eighth  tooth  is  directed 
forward.  Lateral  spine  more  than  three  times  the  length  of  the  pre- 
ceding tooth.  Suborbital  tooth  rather  long  and  narrow.  Penultimate 
segment  of  male  abdomen  (Plate  XXV,  tig.  3)  very  broad  at  proximal 
end.  The  appendages  (Plate  XXVI,  fig.  3)  reach  to  the  middle  or 
beyond  the  middle  of  the  penultimate  segment.  They  sometimes  touch 
each  other  proximally,  but  more  often  are  separated.  In  length  they 
approach  those  of  C.  ornatus,  but  in  C.  danas  the  appendages  taper  reg- 
ularly and  do  not  widen  near  the  tip.  The  abdomen  of  the  female  (Plate 
XXVII,  lig.  3)  is  similar  to  thatot-C  ornatus,  but  wider  in  its  fifth  and 
sixth  segments.  Costae  of  chelipeds  very  closely  set  with  fine  granules 
intersi>ersed  with  larger  ones.  Very  small  specimens  of  this  species 
tan  be  separated  from  C.  ornatus  by  the  narrower  intramedial  region, 
and  from  C.  larvatus,  which  they  superficially  resemble,  by  the  outline 
of  the  lateral  teeth  and  the  longer  spines. 

&>e,— The  largest  males  are  from  5  to  5J  inches  wide.  The  females 
are  much  smaller;  the  largest  is  3f  inches;  one  with  eggs  is  3g  inches 
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wide.    The  dimensions  of  Dana's  type  in  the  National  Museum  (No. 
2371)  are:  Length  to  sinus,  55.6;  greatest  length,  57.5;  width,  131.5 
mm.    Length  of  Oaban  specimen,  to  sinus,  54.5;  greatest  length,  56.3; 
width,  127  mm. 
The  localities  of  specimens  examined  are  as  follows: 

Babiu  Honda,  Cuba,  May  8,  1893;  Bahama  Expedition  of  the  State  UaiTenity 

of  Iowa. 
Jamaica:  Btr.  Albatross  (No.  18237,  U.  S.  N.  M.);   Kingston   Harbor,  Dr.  R.  P. 

Bigelow  (No.  17977,  U.  S.  N.  M.). 
Old  Providence;  str.  Albatross  (No.  18238,  U.  S.  N.  M.). 
Aspinwall;  sir.  Albatross  (18239,  U.  S.  N.  M.).    Caught  at  night  with  a  small 

hoop-net  baited  and  set  at  a  little  distance  from  the  steamer  in  four  fathoms. 
Sabanilla,  United  States  of  Colombia;  str.  Albatross  (No. 7559,  U.  S.N.M.). 
Brazil:  Pernambnco,  C.  F.  Hartt  (Peabody  Mus.  Yale  Univ.);  Rio  de  Janeiro, 

U.  S.  Exploring  Expedition,  types  of  Dana*s  Lupa  dicaniha,  1  male  (No.  2371, 

U.  S.  N.  M.),  1  male  (Mus.  Comp.  Zool.) ;  Rio  de  Janeiro,  Thayer  Expedition 

(Mns.  Comp.  Zool.),  very  abundant;  Santos,  Thayer  Expedition  (Mas.  Comp. 

Zool.). 

Becorded  by  Smith  from  Bahia. 

CALLINECTES  LARVATVS,  Ordway. 
(Plates  XVII;  XXIV,  fig.  5;  XXV,  fig.  4;  XXVI,  tig.  4;  XXVII.  fig.  4.) 

fNeptunus  marginatus,  A.  Milne-Edwards,  Arch.  Mns.  Hist.  Nat.  Paris,  X,  318^ 

pi.  XXX,  fig.  2,  1861. 
CaUinevtes  larratus,  Ordway,  Boston  Joum.  Nat.  Hist.,  VII,  p.  573, 1863. — Smith, 

Trans.  Conn.  Acad.  Sci.,  II,  p.  9, 1869. 
CalHnectes  larvatus,  A.  Milnk-Edwards,  Crust.  R^g.  Mex.,  p.  225,  1879  (variety 

of  Callinectes  diacanthus). 
CaUinectes  larvatus,  var.  africanus  f ,  Benedict,  Proo.  U.  S.  Nat.  Mus.,  XVI,  1893, 

p.  537. 

Areolatioiis  well  marked;  g^raimles  coarse;  leugth  of  intramedial 
area  a  little  less  than  one-half  its  anterior  width.  Front  four-toothed 
(Plate  XXIV,  fig.  5);  median  teeth  small,  more  prominent  than  in 
C.ornatus;  lateral  teeth  obtnse,  broader  and  more  arcuate  than  in  C. 
ornatus.  Suborbital  tooth  prominent,  arcuate,  curved  upward.  Antero- 
lateral margin  little  arched.  The  teeth  are  well  separated  by  deep 
rounded  sinuses ;  the  second  to  the  fifth,  inclusive,  have  convex  posterior 
margins;  the  first  three  or  four  teeth  are  obtuse,  the  remainder  sharp- 
pointed.  Lateral  spine  between  two  and  two  and  a  half  times  the  leugtb 
of  preceding  tooth.  Terminal  portion  of  abdomen  of  male  slender. 
Penultimate  segment  (Plate  XXV,  fig.  4)  wider  at  proximal  than  at  dis- 
tal end,  margins  slightly  concave.  Appendages  very  short,  overreach- 
ing the  third  segment  but  little  or  not  at  all  (Plate  XXVI,  fig.  4).  The 
abdomen  of  the  female  (Plate  XXVII,  fig.  4)  is  much  narrower  than  in 
any  other  species;  terminal  segment  much  longer  than  wide.  Costseof 
manus  prominent,  with  medium  granules. 

Size. — The  width  of  full-grown  males  varies  from  4^  to  4^  inches. 
The  largest  female  is  about  4  inches  wide. 
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Measurements  of  Callinectes  larvatus. 

Width. 


Catalogae  number.  •  Sex.  Length  to  sinnn.     Entire  length. 


mm.  mm. 

2142 Male 52  54.3  !  120 

2142 Female 44.3  46  i         102 


The  localities  from  which  specimens  have  been  examined  are  as  follows  : 

Florida:  Long  Key  (No.  14890,  U.  S.  N.  M.);  near  Indian  Key  (No.  14032, 
U.  8.  N.  M.) ;  Big  Pine  Key  (No.  14892,  U.  S.  N.  M.) ;  Key  West,  various  col- 
lectors; Tortnga8(No8. 2097, 2142,  U.  S.  N.  M.). 

Bahamas;  New  Providence,  str.  Albatross  (No.  17948,  U.  S.  N.  M.). 

8au  Domingo;  W.  M.  Gabb  (No. 4172,  U.  S.  N.  M.;. 

Jamaica:  Cozumel;  Old  Providence;  Sabanilla,  United  States  of  Colombia; 
Cnra^ao^  str.  Albatross. 

St.  Thomas;  A.  H.  Riise  (No.  2446,  U.  S.  N.  M.). 

Brazil:  Rio  Grande  do  Norte,  Thayer  Expedition  (Mus. Comp.  Zool.);  Rio  Ver- 
melho,  Bahia,  R.  Rathbnn,  Hartt  Explorations,  1875-77  (carapace  of  yonng 
specimen). 

PoTto  Grande,  St.  Vincent,  Cape  Verde  Islands;  United  States  Eclipse  Expedi- 
tion, 1889,  one  young  female  without  chelipeds. 

Africa,  United  States  Eclipse  Expedition,  1889:  Baya  River,  Elmina,  Ashantee 
(No.  14878,  U.  S.  N.  M.) ;  St.  Paul  de  Loando  (No.  14877,  U.  S.  N.  M.). 

Becorded  from  Vera  Cruz,  Mexico,  by  A.  Milne- Edwards. 

Xeptunus  marginatus,  A.  Milne-Edwards,  as  Professor  Smith  has 
XK>inted  out,  was  probably  based  on  an  immature  female  of  a  Callinectes. 
It  is  from  "C6te  du  Gabon,"  West  Africa. 

CALLINECTES  TUMIDUS,  Ordway. 

(Plates  XVIII;  XXIV,  fig.  6;  XXV,  fig.  5;  XXVI,  fig.  5;  XXVII,  fig.  5.) 

Callineeies  tumidus,  Ordway,  Boston  Jonm.  Nat.  Hist.,  VII,  p.  574, 1863. 
Callinectes  tumiduSj  A.  Milnk-Edwards,  Crust.  R<^g.  Mex.,  p.  226, 1879  (variety  of 
Callineeies  diacanthus), 

Carapaee  very  convex;  depressions  deep;  length  of  intramedial  area 
no  more  than  half  its  anterior  width.  Frontal  teeth  (Plate  XXIV,  fig.  6) 
four,  triangular,  tips  rounded,  the  two  median  large  and  prominent,  but 
not  so  far  advanced  as  the  lateral.  Submedian  tooth  short,  exceeding  the 
front  but  little.  Suborbital  lobe  rounded.  Antero-lateral  margin  very 
arcuate.  Lateral  teeth  broad,  the  first  six  very  convex  on  their  i)os- 
terior  margins  and  obtuse,  the  next  two  acute.  Of  the  eight  teeth,  the 
fifth  is  the  largest;  the  sixth  and  seventh  are  next  in  size.  Lateral 
spine  less  than  twice  the  length  of  the  preceding  tooth.  Penultimate 
segment  of  male  abdomen  (Plate  XXY,  fig.  5)  similar  in  shape  to  that  of 
C  amatus^  but  much  shorter.  Appendages  (Plate  XXVI,  fig.  5)  reach- 
ing to  about  the  middle  of  the  penultimate  segment,  the  tips  incurvetL 
In  the  abdomen  of  the  female  (Plate  XXVII,  fig.  5)  the  penultimate  seg- 
ment is  shorter  than  the  fifth,  and  its  margins  are  very  arcuate.  The 
spine  at  the  distal  end  of  the  merus  aud  the  carpal  spine  are  almost 
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obsolete,  being  replaced  by  bluut  promineuces.  There  is  a  blunt  tooth 
on  the  anterior  margin  of  the  carpus  just  below  the  inner  angle.  Ck>stse 
of  manus  coarsely  and  sparingly  tnberculate.  In  specimens  larger  than 
the  one  photographed  (Plate  XVIII),  the  lateral  spine  is  proportionally 
shorter  and  the  chelipeda  much  heavier. 

Size, — Adult  males  measure  4§  and  45  inches  in  width,  with  a  length 
of  2^  inches.    An  adult  female  is  4^e  inches  wide  and  2  inches  long. 

MeaauremenU  of  Callinectes  tumidus. 


Male. 
Male. 


^^"y- pnCi  ^rx '  ^«'''- 


I     mm. 
Victoria 60.5 


(Jannavieras . 


Female Long  Key. 


59.5 
50. 


C3  126 

116 
52. 5  103 


The  localities  where  this  species  has  been  taken  are  as  follows: 

Florida:  Loug  Key,  H.  Hempliill  (No  14087,  U.S.  N.  M.);  Key  \Ve8t(Mu8.  Comp. 

Zool.) ;  TortDgas,  J.  B.  Holder  (No.  2143,  U.  S.  N.  M.). 
Jamaica;  str.  Albatross  (No.  18236,  U.  S.N.M.). 
Old  Providence;  str.  Albatross  (No.  7541,  U.  S.  N.  M.). 
Brazil,  Thftyer  Expedition  (Mob.  Comp.  Zoo).):  Rio  Grande  do  Norte;  Victoria 

and  Cannavieras,  Hartt  and  Copeland. 

Recorded  from  Haiti  by  Ordway. 

CALLINECTES  TUMIDUS  GLADIATOR,  Benedict. 

CaUinectes  tumidus,  var.  gladiator,  Bbnedict,  Proc.  U.  8.  Nat.  Mas.,  XVI,  1893, 
p.  537. 

Distinguished  from  C  tumidus  by  its  longer  lateral  spine  and  less  con- 
vex carapace.  The  abdominal  appendages  are  curved  as  in  typical 
C.  tumidus,  and  the  front  and  lateral  teeth  correspond  to  that  species. 

Type.  —  Small  male  from  Beyah  River,  Elmina,  Ashantee,  Africa, 
U.  S.  Eclipse  Expedition,  1889  (No.  14879,  U.S.N.M.). 

CALLINECTES  (?)  BOCOURTI,  A.  Milne- Edwards.* 
(Plates  XIX;  XXIV,  fig.  7;  XXV,  fig.  6;  XXVI,  fig.  6;  XX VII,  fig.  6.) 

CaUinectes  bocourtif  A.  Milne-Edwards,  Crust.  K^g.  Mex.,  p.  226, 1879  (variety  of 

CaUinectes  diacanthiis). 
f  CaUinectes   cayennensis,  A.   Milnk-Edwakdb,  Crust.  R<^g.    Mex.,  p.  226,  1879 

( V ariety  of  Callin ecies  diacan th ns ) . 
f  CaUinectes  africanuH,  A.  Milnk-Edwakds,  Crust.  R^g.  Mex.,  p.  229, 1879  (variety 

of  CaUinectes  diacanihus). 


^Tbe  brief  description  given  by  A.  Milne-Edwards  corresponds  to  the  specimens 
which  I  have  referred  t<3  this  species.  An  individual  lal>eled  "  Callineotts  bocourtiy 
A.  M.  Edwards,  Belize,  Honduras,"  recently  received  from  the  museum  at  Paris,  is  an 
undoubted  C,  danw.  I  am  loath,  however,  to  make  C.  boconrti  a  synonym  of  C.  danff 
nntil  I  am  assured  that  the  specimen  was  correctly  labeled,  in  which  caae  the  species 
here  called  C.  bocourti  must  receive  a  new  name. 
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Very  iron  vex;  areolations  prominent;  coarsely  granulate  except  along 
the  lateral  margin,  where  the  carapace  is  smooth.  Intramedial  region 
very  long,  its  length  about  equal  to  its  posterior  width.  Front  (Plate 
XXIV,  fig.  7)  with  four  large  rounded  teeth,  the  median  the  smaller, 
and  a  little  less  advanced  than  the  lateral,  except  in  a  few  cases  where 
they  project  as  far  as  the  lateral.  Suborbital  tooth  short,  triangular, 
narrow,  obtuse.  An tero- lateral  teeth  very  broad,  acute,  the  last  two  or 
three  spiniform.  Lateral  spine  short,  usually  less  than  twice  the  length 
of  the  preceding  tooth.  Penultimate  segment  of  the  abdomen  in  the 
male  (Plate  XXV,  fig.  (5)  constricted  in  its  proximal  portion,  widen- 
ing at  both  extremities.    Terminal  segment  long.    Appendages  (Plate 

XXVI,  fig.  6)  reaching  to  the  end  of  the  abdomen,  with  a  double  curve 
as  in  C.  sapidujt;  tips  crossing.  The  sternum  has  a  deep  longitudinal 
groove  in  front  of  the  abdomen.    The  abdomen  of  the  female  (Plate 

XXVII,  fig.  6)  is  very  long,  especially  the  penultimate  segment;  the 
terminal  segment  is  much  longer  than  wide.  Costiie  of  chelipeds  with 
depressed  granules,  often  appearing  almost  smooth  to  the  eye.  The 
cari>al  and  the  anterior  meral  spine  are  usually  normal,  though  some- 
times in  old  specimens  reduced  to  blunt  projections.  There  is  a  broad 
blunt  tooth  on  the  anterior  margin  of  the  carpus  just  below  the  inner 
angle. 

Size. — ^The  largest  male  is  5 J  inches  wide;  the  largest  female,  4 J 
inches. 

Measurements  of  CalHnectes  hocourti. 


Catalogue  Dumber. 


18234 

CannaTieras  (M.  C.  Z.). 


Sex. 


Length 
I  to  aiuus. 


Male.... 
Male.... 
Female  . 


mm. 
56 
«9.5 
57.6 


Entire 
length. 


Width. 


Spine. 


mm. 
57.5  I 
72.5 
60 


mm. 
lU 

140  I 
124 


mm. 
9.5 
10 
12  a 


Last 
tooth. 


I 


mm. 
5.2 
7 
5a 


a  Tip  broken. 

Color, — Alcoholic  specimens  indicate  that  the  color  is  rich  and  vari- 
egated. In  a  large  male  from  Sabanilla,  the  carapace  is  greenish,  darker 
in  the  anterior  half,  and  especially  on  the  gastric  region.  The  posterior 
half  is  yellowish-green,  the  yellow  being  most  apparent  on  the  inner 
half  of  the  branchial  region.  There  are  four  oblong  red  spots  follow- 
ing the  outline  of  the  frontjiland  antero-lateral  margin,  but  at  a 
little  distance  from  the  teeth.  There  are  blotches  of  red  on  the  cardiac 
and  branchial  regions.  The  transverse  lines  of  granules  crossing  the 
carapace  are  also  red.  The  chelipeds  are  a  purplish  brown.  In  a  large 
male  from  Greytown  the  central  and  antero-lateral  portions  are  brown, 
the  yellow  branchial  spots  are  brighter  than  in  the  preceding,  and  there 
is  a  tinge  of  blue  along  the  posterior  margin.  Smaller  specimens  are 
duller  in  color,  but  all  show  traces  of  red  and  yellow  spots. 

The  specimens  examined  are  from  the  following  localities: 

Greytown,  Nicaragua;  C.  W.  Richmond,  March  27,  1892  (No.  18234,  U.  S.  N.  M.). 
Tnrbo,  Isthmus  of  Panama  (Atlantic  side);  Dr.  Maack  (Mus.  Comp.  Zool.). 
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United  States  of  Colombia:  Sabanilla,  Btr.  Alhatro99  (No.  18235,  U.  S.  N.  M.>; 

Carthagena,  Atrato  Expedition,  Dr.  A.  Sohott  (No.  2460,  U.  S.  N.  M.). 
Brazil:  Para,  Cannavieras  and  Itabapnana,  Thayer  Expedition  (Mas.  Comp. 

ZooL);  Maranhao,  Lieut.  F.  E.  Sawyer,  U.  S.  N.  (No.  18233,  U.  8.  N.  M.). 

The  type  locality  of  0.  bocourti  is  Riviere  de  Mnllins,  20  miles  sonth 
of  Belize,  Honduras;  of  0.  cayennensis  is  Guiana. 

The  small  sterile  female  from  Aspinwall  described  by  Ordway  ^  doubt- 
less belonged  to  this  species.  The  specimen,  however,  is  not  extant 
The  only  very  young  specimen  I  have  examined  is  a  female  1^  inches 
wide,  in  which  the  lateral  teeth  are  not  widely  separated  as  in  adults, 
but  their  margins  are  in  contact  at  base,  the  posterior  edges  of  the 
t<eeth  considerably  longer  than  the  anterior.  The  median  frontal  teeth 
are  proportionally  larger  than  in  adults,  smaller  and  more  advanced 
than  the  lateral. 

.  A  single  smaller  male  specimen  labeled  ^''Callineetes  afrieanus  (A.  M. 
Edwards),  Senegal'^  has  lately  been  received  from  the  museum  at  Pans. 
Without  further  evidence  I  am  not  able  to  say  that  this  species  differs 
from  Callinectes  bocourti.  The  median  teeth  of  the  front  are  less 
advanced  than  the  lateral;  the  lateral  spine  is  about  twice  the  length 
of  the  adjacent  tooth.  Length  of  carapace  18.5;  width  36  mm.  The 
type  locality  of  G.  africanus  is  Gape  Yerde  Islands.  As  the  range  of 
Callinectes  larvattis  includes  these  islands  and  the  African  coast,  it  is 
not  improbable  that  others  of  our  American  species  are  also  found  there. 

CALLINECTES  ARCUATUS,  Ordway. 

(Plates  XX;  XXIII,  fig.  1;  XXIV,  fig.  8;  XXV,  fig.  7;  XXVI,  fig.  7;  XXVII,  fig.  7.) 

Callineotea  arcuatus,  Ordway,  Boston  Joum.  Nat.  Hist.,  VII,  p.  578,  1863. 
Callineetespleuritiouaf  Ordway,  Boston  Joum.  Nat.  Hist.,  VII,  p.  578, 1863. 
Callinectes  arcuatus,  A.  Milnk-Edwards,  Crust.  R^g.  Mex.,  p.  228,  1879  (variety 

of  Callifieetee  diaeanthue). 
Callinectes  pleuriiiou8f  A.  Milne-Edwards,  Crust.  R^g.  Mex.,  p.  228, 1879  (Tariety 

of  Callinectes  diacanthus.) 
Callinectes  dubia,  Kingslry,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  p.  156,  1879. 
Callinectes,  sp.,  Smith,  Tbird  Ann.  Rept.  Peabody  Acad.  Sci.,  1870,  p.  91  (1871). 

Carapace  very  convex,  finely  granulate;  granules  very  numerous  in 
the  median  region.  Length  of  iiitramedial  region  about  one-half  its 
anterior  width ;  length  greater  than  in  C.  dafue.  Front  with  four  stout, 
triangular,  blunt  teeth,  the  middle  pair  about  one-third  the  size  of  the 
outer  pair  (Plate  XXIV,  fig.  8).  Subfrontal  spine  exceeding  the  lateral 
frontal  teeth  but  little.  Suborbital  tooth  rounded.  Antero-lateral 
margin  very  arcuate;  teeth  large,  well  separated,  those  nearest  the 
orbit  subacute,  becoming  sharp  and  spinous  toward  the  lateral  spine, 
which  is  between  two  and  three  times  the  length  of  the  adjoining  tooth. 
Penultimate  segment  of  male  abdomen  broad  at  base;  margins  sub- 
parallel  for  the  greater  part  of  their  length  (Plate  XXV,  fig.  7). 
Appendages  (Plate  XXVI,  fig.  7)  reaching  or  nearly  reaching  the  last 


» Boston  Jonrn.  Nat.  Hi?t.,  VII,  p.  575. 
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segment  of  tbe  abdomen,  slightly  curved  at  the  tip  in  the  adult.  Abdo- 
men of  female  (Plate  XXVII,  fig.  7)  with  fifth  segment  much  narrower 
distaUy  than  proximally,  and  shorter  than  sixth.  Oostae  of  manus 
coarsely  granulate.  The  three  carpal  spines  mentioned  by  Ordway 
(be  had  but  one  specimen)  are  present  in  some  of  the  smaller  speci- 
mens, but  are  not  equal,  and  in  older  specimens  the  anterior  two  are 
more  or  less  rudimentary. 

Small  specimens  are  less  convex  and  more  prominently  areolated 
than  the  adult.  The  large  frontal  teeth  are  wider.  A  single  medium- 
sized  individual  taken  by  the  Hassler  at  Panama  (Mus.  Gomp.  Zool.) 
has  unusually  long  spines,  between  three  and  a  half  and  four  times  the 
length  of  the  next  tooth. 

Size. — The  largest  male  is  about  4f  inches  wide.  The  largest  female 
is  4f  inches;  one  bearing  eggs  is  3|  inches  wide,  and  has  the  lateral 
spine  strongly  curved  forward.  Most  of  the  specimens  examined  are 
small. 

Measurements  of  CallifUictes  arcuatus. 


Sex.  .  Length  to  sinus.  I  Width. 


Male... 
I    Female. 


mm. 
55.5 
55 


mtn. 
119 
118 


Specimens  have  been  examined  from  the  following  localities : 

Lower  California  and  Gnlf  of  California,  U.  S.  Fish  Commission  str.  AlbatroMy 
1889:  San  Bartolome  Bay,  Lower  California  (No.  15433,  U.  S.  N.  M.);  Con- 
ception Bay,  mouth  of  Rio  Mnlege  (No.  15432,  U.  S.  N.  M.) ;  Algodones Lagoon, 
Mexico  (many  small  specimens.  No.  15431,  U.  S.  N.  M.);  Horseshoe  Bend, 
Colorado  River  (No.  15434,  U.  S.  N.  M.). 

Cape  St.  Lncas  (type  locality);  John  Xantus  (Mns.  Comp.  Zool.). 

Gnaymas,  Mexico;  H.  F.  Kmeric  (No.  14854,  U.  S.  N.  M.). 

Acapnlco,  Mexico;  Hassler  Expedition  (Mns.  Comp.  Zool.). 

Gulf  of  Fonseca;  J.  A.  McNiel  (Mns.  Comp.  Zool.).    Types  of  C.  duHa^  Kingsley. 

Panama  (type  locality  of  C.  pleuriticm) ;  Received  from  Mns.  Comp.  Zool.  (No. 
185U,  U.  8.  N.  M.). 

CalUnectes  arcuatus  and  0.  dance  are  perhaps  more  closely  related  than 
any  other  two  si)ecie8  of  CalUnectes.  The  front  of  C.  arcuatus  has  the 
median  pair  of  teeth  sharper  and  more  prominent,  the  lateral  pair 
broader,  and  the  submedian  tooth  shorter  than  in  C.  dance.  The  antero- 
lateral margin  is  more  arcaate,  and  its  teeth  directed  forward  instead 
of  ontwarrl.  Terminal  segment  of  abdomen  in  male  shorter  than  in 
C.  dance^  and  appendages  of  first  segment  longer,  and  curved  instead 
of  straight  at  the  tips. 

CALLINECTES  TOXOTES,  Ordway. 
(Plates  XXI;  XXIV,  fig.  9;  XXV,  fig.  9;  XXVI,  fig.  9;  XXVII,  fig.  8.) 
Callinecles  toxotee,  Ordway,  Boston  Jonrn.  Nat.  Hist.,  VII,  p.  576, 1863. 
CalUnectes  toxotes,  A.  Milne-Edwards,  Crust.  R^g.  Mex.,  p.  227, 1879  (variety  of 

CaUinectes  diaainthus). 
CalUnectes  robustuSy  A.  Milne-Edwards,  Crust.  K<^g.  Mex.,  p.  227,  1879  (variety 
of  CalUnectes  diacanthus). 
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Carapace  very  large,  coarsely  granulate;  areolations  very  iipominent. 
Cardiac  region  distinctly  divided  into  two  lobes  by  a  median  farrow. 
Intramedial  area  narrow,  its  length  greater  than  its  posterior  width. 
Front  (Plate  XXIV,  fig.  9)  slightly  upturned,  with  four  broad  rounded 
lobes,  the  inner  pair  the  smaller  and  less  advanced,  and  more  deeply  sep- 
arated from  each  other  than  from  the  lateral.  Submedian  tooth  small; 
in  the  males  about  as  much  produced  as  the  outer  frontal  teeth;  in  the 
single  female  at  hand,  it  is  less  advanced  than  the  front.  Suborbital 
teeth  obtuse.  The  autero-lateral  teeth  are  triangular,  with  a  short 
closed  fissure  between  their  bases;  margins  denticulate.  The  second, 
third  and  fourth  teeth  are  almost  equilatenil  and  acute;  the  fifth  to  the 
eighth  inclusive  are  acuminate,  with  successively  longer  tips,  which  in 
the  seventh  and  eighth  curve  forward.  The  lateral  spine  is  from  two 
and  one-third  to  nearly  three  times  the  length  of  the  preceding  tooth. 
Sternum  flat.  The  penultimate  segment  of  the  abdomen  of  the  male 
{Plate  XXV,  fig.  9)  is  constricted  in  its  proximal  half,  but  not  so  much 
so  as  in  C  sapidus  and  0.  hocourtL  The  appendages  (Plate  XXVI,  fig. 
9)  reach  almost  to  the  extremity  of  the  terminal  segment  and  are  more 
strongly  curved  than  in  C.  sapidus  or  C.  bocourti.  Abdomen  of  female 
(Plate  XX VII,  fig.  8)  similar  to  that  of  0.  bocourtij  but  the  penultimate 
segment  is  shorter.  The  spines  on  the  anterior  or  inner  margin  of  the 
merus  are  strongly  curved.  Spines  of  the  manus  long-pointed.  The 
costse  are  very  coarsely  tuberculate. 

8ize. — This  is  the  largest  species  known,  attaining  a  width  of  7}  or  8 
inches.  The  largest  specimen  examined  is  from  Cape  St.  Lucas,  and  is 
in  the  Museum  of  Comparative  Zoology.  Length  to  sinus,  83  mm.;  to 
tip  of  frontal  teeth,  86;  width,  191;  length  of  lateral  spine,  21;  of  pre- 
ceding tooth,  7.3.  This  specimen  is  like  old  specimens  of  C.  sapidus  In 
having  the  lateral  teeth  narrower,  sharper,  and  with  more  concave  mar- 
gins than  in  younger  specimens.  The  median  frontal  teeth  are  also 
more  slender.  The  frontal  teeth  are  so  much  worn  that  their  real  rela- 
tive lengths  can  not  be  seen;  but  in  all  other  specimens  the  median  are 
not  so  advanced  as  the  lateral,  the  difference  being  greater  in  the 
smaller  specimens. 

The  only  young  specimens  are  three,  a  male  and  two  females,  which 
were  without  label  in  the  Mexican  exhibit  at  the  World's  Columbian 
Exposition.  They  have  the  branchial  regions  very  much  swollen,  and 
the  posterior  margins  of  the  anterolateral  teeth  are  longer  than  the 
anterior.    They  approach  no  other  known  spe«ies. 

The  localities  from  which  specimens  have  been  examined  are  as 
follows: 

Cape  St.. Lacoa  (type  locality):  John  XantuB,  2  large  males,  1  ovigerous  female 
(Mas.  Comp.  Zool.);  one  dried  fragmentary  specimen  (No.  2413,  U.  S.N.M.), 
having  the  carapace  marked  in  Stimpsou's  handwriting,  '*  C,  diiicantkuSf  Cape 
St.  Lucas,  Xantus,''  and  bearing  no  other  label. 

Acapiilco,  Mexico  (No.  18507,  U.  S.  N.  M.).  A  large  number  were  collected  by  the 
llassler  Expedition,  and  are  in  the  Museum  of  Comparative  Zoology.  They 
are  all  adult,  the  smallest  being  108  mm.  wide. 
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Mexico;  Mexican  Commisaion,  World's  Colnmbian  Exposition  (No.  18631,  U.S. 

N.  M.). 
Gnayaqnil,  Ecnador;  Prof.  James  Orton;  one  male  (Peabody  Mus.,  Yale  Univ.). 

The  G.  rohustus  of  Milue-Ed^wards,  which  I  think  was  based  on  worn 
examples  of  C.  toxotes,  is  recorded  from  the  Pacific  coast  of  the  United 
States  of  Colombia. 

CALLINECTES  BELLICOSUS  (Stimpson). 
"(Plates  XXII;  XXIV,  fig.  10;  XXV,  fig.  8;  XXVI,  fig.  8.) 

Lupa  belHcosa  (Sloat  MS.)  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  VII,  p.  57, 

1859. 
Callineotes  belUcosuSy  Ordway,  Boston  Journ.  Nat.  Hist.  VII,  p.  577, 1863. 
Callinectes  hellicosus,  A.  Milnb-Edwabds,  Crnst.  R^g.  Mex.,  p.  227,  1879  (variety 

of  Callinectea  diacanthus). 

Carapace  moderately  convex,  granules  fine  and  very  closely  set. 
Areolations  less  distinct  than  in  C.  areuatus.  Length  of  intramedial 
region  less  than  one-half  its  anterior  width.  Front  (Plate  XXIV,  fig, 
10)  with  two  slender  sharp  teeth,  widely  separated,  and  between  them 
two  very  faintly  marked  median  teeth.  Snbmedian  tooth  sharp,  longer 
than  the  lateral  pair.  The  inner  supraorbital  fissure  is  open,  often 
throughout  its  length.  Border  of  the  orbit  outside  the  fissure  advanced 
beyond  that  portion  inside  the  fissure.  Suborbital  tooth  slender,  well 
advanced  and  sharp.  Anterolateral  teeth  with  sides  more  or  less  con- 
cave and  sharp  white  tips.  The  lateral  spine  is  very  short;  in  adults 
less  than  twice  the  length  of  the  preceding  tooth,  in  half-grown  speci- 
mens about  twice  the  length,  and  in  young  specimens  more  than  twice. 
The  penultimate  segment  of  the  abdomen  of  the  male  (Plate  XXV,  fig. 
8)  is  broad  at  the  base,  and  constricted  in  its  proximal  half.  The 
appendages  reach  nearly  to  the  extremity  of  the  penultimate  segment; 
they  have  a  double  curve  (Plate  XXVI,  fig.  8),  the  curve  being  stronger 
in  a  vertical  direction  than  in  a  horizontal.  The  merus  of  the  chelipeds 
1ms  four  spines  on  its  inner  margin;  a  fifth  spine,  grading  in  size  and 
position  with  these,  is  situated  on  the  condyle  of  the  ischium.  The 
ridge  on  the  outer  and  upper  margin  of  the  manus  is  very  prominent 
and  marked  with  large  tubercles,  which  in  one  nearly  full-grown  male 
are  spiniform.  The  other  costae  of  the  manus  are  less  strongly  marked, 
and  are  often  almost  smooth. 

Size. — ^The  largest  male  is  5 1\  inches  wide,  or  134  mm.,  with  a  length 
to  the  sinus  of  64  mm.  The  frontal  spines  are  broken.  The  largest 
females  are  immature  or  sterile,  having  a  triangular  abdomen.  The 
dimensions  are  as  follows:  Length  to  sinus,  male  4<>  mm.,  female  413; 
entire  length,  male  48  mm.,  female  43.5;  width,  male  97  mm.,  female  86. 

The  localities  from  which  specimens  have  been  examined  are  ^s  follows : 

Lower  California  and  Gulf  of  California.  IT.  S.  Fish  Commission  8tr.  Albatross j 
1889:  San  Barto]omeBay;  Magdalena  Bay ;  La  Paz  Harbor;  San  Josef  Island; 
Carmen  Island;  Concepcion  Bay;  Guaymas;  San  Luis  Gonzales  Bay;  St. 
George's  Bay;  Shoal  Point,  Colorado  River. 

La  Paz,  Lower  California;  L.  Beldiug  (No.  4630,  U.  S.  N.  M.). 
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Nearly  all  the  specimena  collected  by  the  Albatross  are  young. 
Ordway  gives  as  the  locality  for  this  species  <'Pinicate  Bay,  Gulf  of 
California,  Mus.  8. 1."    The  type  is  not  extant. 

CALLINECTES  NITIDUS,  A.  Milne-Edwards.' 

Callinecies  nitidus,  A.  Milne-Ed wakds,  Crust.  R6g,  Mex.,  p.  228, 1879  (variety  of 

Callineotes  diacanthua). 
Callinectes  di^icanthus,  var.  CalUnecies  nitidtts,  A.  Milne-Edwards,  Crust  S6g. 

Mex.,  explanation  of  pi.  XLi,  1879. 
Callinectes  diacanthus,  A.  Milne-Edwards,  Crust.  R<Sg.  Mex.,  pi.  XLi,  1879. 

In  this  Callinectes  the  carapace  is  broad  and  the  antero-latera^ 
borders  form  a  curve  of  a  large  circle;  the  teeth  are  large  and  strong. 
The  front  is  little  advanced ;  its  median  teeth  are  rudimentary,  sepa- 
rated from  each  other  by  a  well-marked  notch,  below  which  can  be  seen 
the  projection  of  the  epistome,  which  is  very  prominent.  The  carapace 
is  ornamentexl  with  very  fine  granulations,  and  has  a  more  shining 
appearance  than  ordinary.  The  abdomen  of  the  male  is  narrow;  in 
all  the  examples  which  I  have  examined  the  penultimate  article  has  a 
membranous  articulation  at  its  base.  The  intromittent  organs  of  the 
male  are  slender,  straight,  and  extend  to  near  the  extremity  of  the 
penultimate  article  of  the  abdomen. 

The  carapace  is  violet;  the  under  side  a  grayish-yellow,  with  the 
exception  of  the  abdomen  of  the  female,  which  is  rose  color,  and  has  a 
black  band  on  ea<5h  article.  The  feet  are  tinged  with  blue  and  red. 
The  plate  was  colored  after  a  sketch  made  of  the  living  animal  by 
M.  Bocourt.  The  Paris  Museum  possesses  a  large  number  of  Cal- 
linectes from  Chile,  which  resemble  completely  those  of  Guatemala. 

Abundant  at  Tanesco,  Guatemala,  on  the  borders  of  the  Est^ros,  hid- 
den in  the  sand. 

DEFORMITIES. 

On  Plate  XXIII  are  shown  three  deformed  claws  of  Callinectes 
sapidus  in  the  collection  of  the  National  Museum.  They  are  different 
from  those  figured  by  Lucas '^  and  by  Faxon.^ 

In  a  right  claw  from  the  Potomac  River  (fig.  4),  received  from  J.  F.  11. 
Sisaon,  there  is  a  duplication  of  the  dactylus  and  the  index  finger,  the 
inner  pair  being  complementary  to  the  outer  and  not  a  repetition  of 
the  right  dactylus  and  index  finger.  The  outer  pair  are  simple  and 
have  each  one  row  of  teeth;  the  inner  pair  are  forked  near  the  tips; 
the  dactylus  has  one  row  of  teeth  (tontinued  on  both  forks;  the  index 
finger  is  broader  and  has  two  rows  of  teeth  converging  to  its  base, 
each  row  terminating  at  the  tip  of  a  fork. 

In  a  left  claw  from  Willoughby  Point,  Virginia  (fig.  3),  the  index  is 
divided  into  two  branches,  one  above  the  other.  The  lower  branch 
corresponds  in  length  to  the  dactylus  and  has  an  upper  row  of  teeth; 

*  This  8i)e<'ies  is  known  to  the  writer  only  from  Milne-Edwards'  description. 
-Ann.  Soc.  Entoni.  France  (2)  II,  pi.  i,  fig.  1. 
»Bun.  Mu».  Coiup.  Zool.,  VIII,  pi.  II,  lig.  5. 
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tbe  upper  branch  is  much  shorter  and  curved  inward  at  the  extremity; 
it  has  a  row  of  teeth  on  both  the  upper  and  lower  margins  of  its  outer 
surface. 

In  a  left  claw  from  the  same  locality  (fig.  2)  the  index  is  normal; 
tbe  dactylns  is  abruptly  bent  downward  at  the  middle,  forming  a 
sort  of  heel,  and  then  turned  obliquely  forward,  and  carries  but  one 
row  of  teeth. 

In  a  lot  of  Callinectes  mpidus  from  Indianola,  Texas,  there  is  a 
remarkable  series  of  malformations  of  the  abdomen.  One  male,  54  mm. 
long,  has  the  penultimate  segment  widening  gradually  toward  the  ante- 
penult, which  for  its  distal  two-thirds  has  almost  straight  sides,  instead 
of  being  concave  as  usual.  Another  male,  51.5  mm.  wide,  has  broader 
segments  than  the  last,  and  they  are  seven  in  number,  as  in  the  female. 
A  very  small  male,  24  mm.  wide,  has  the  abdomen  still  wider  propor- 
tionally, but  the  sutures  between  the  third,  fourth  and  fifth  segments 
less  distinct.  Another  individual,  55  mm.  in  width,  has  the  abdominal 
ai)pendages  of  the  male,  but  the  shape  of  the  abdomen  is  more  nearly 
related  to  that  of  the  female  than  any  of  the  above.  The  first  five 
segments  are  broad,  as  in  the  female,  but  the  fifth  and  sixth  narrow 
rapidly  toward  their  union,  making  the  sixth  subcircular.  The  api)end 
ages  of  the  first  segment  reach  to  the  middle  of  the  sixth,  and  are 
very  divergent  distally.  Attached  to  one  side  of  tbe  third  segment  is 
a  foreign  growth,  probably  Feltogaster. 

Most  of  the  young  females  in  this  lot  have  the  usual  triangular  abdo- 
men with  straight  sides,  and  the  fourth,  fifth  and  sixth  segments  sol- 
dered together.  One,  however,  no  larger  than  the  others,  has  an 
abdomen  with  convex  sides  and  segments  coalesced;  the  genital  ori- 
fices are  not  present.  A  female  of  about  the  same  size  is  in  all  respe(;ts 
like  adult  forms. 

In  the  Museum  of  Comparative  Zoology  there  is  a  female  CallinecteH 
8apidu9j  about  85  mm.  wide,  with  circular  abdomen,  bearing,  besides 
the  usual  appendages,  a  pair  on  the  first  segment  similar  to  those 
common  to  the  male. 

HABITS   AND   ECONOMIC   VALUE. 

In  '*The  Fisheries  and  Fishery  Industries  of  the  United  States,''^  Mr. 
Richard  Eathbun  gives  an  account  of  the  habits,  distribution,  and 
market  value  of  Callinectes  haatatus  (now  C  aapidus),  reviewing  all  that 
has  been  written  on  the  subject  down  to  that  date. 

lu  "Kotes  on  the  Crab  Fishery  of  Crisheld,  Maryland,"^'  Dr.  Hugh  M. 
Smith  deals  very  fully  with  the  industry  at  that  place,  including  the 
modes  of  capture,  metliods  of  preparation  for  the  market,  etc. 

In  recent  reports  and  bulletins  issued  by  the  United  States  Fish 

^  Sectiou  1,  Natural  History  of  Useful  Acniatic  Animals,  pp.  775-77S,  1SS4. 
«  Bulletin  U.  S.  Fish  Commission,  No.  IX,  p.  lai,  1889. 
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Commission  ^  can  be  found  tabular  statements  sliowing  the  number  and 
value  of  edible  crabs  taken  in  each  State. 

It  is  not  yet  known  whether  any  other  species  of  Callinectes  thau 
sapidtus  is  brought  to  market,  but  as  both  C  ornattut  and  C.  larratui 
are  abundant  in  the  Gulf  States,  they  are  undoubtedly  taken  for  this 
purpose.  It  would  be  interesting  to  know  to  what  extent  these  and 
other  species  Uike  the  place  of  C.  sapidus,  and  how  they  differ  in  habits, 
color,'-  etc. 

OBSERVATIONS   UPON   THE   HABITS   OF   CALLINECTES   SAPIDUS. 

Three  correspondents  ef  the  National  Museum — Hon.  John  D. 
Mitchell,  of  Victoria,  Texas;  Judge  Benjamin  Harrison,  of  Peusacola, 
Florida;  and  Mr.  Willard  Xye,  jr.,  of  New  Bedford,  Massachusetts- 
have  kindly  permitted  me  to  insert  here  the  following  notes  based  on 
personal  observation  of  Callinevies  Hapidu4i,  The  fact«  presented  by 
Mr.  Mitchell  regarding  the  shedding  are  of  especial  interest,  as  our 
knowledge  concerning  the  frequence  of  this  occurrence  is  very  meager. 

Xoi^  bif  John  1).  Mitchell. — Born  on  an  isolated  point  on  the  Bay, 
and  inheriting  the  naturalist's  instincts  from  my  mother,  I  made  this 
crab  {CaUinectea  sapidiis)  one  of  my  earliest  playthings,  and  it  has 
been  an  interesting  study  since.  When  full  grown,  it  measures  about 
7  inches  from  point  to  point  of  the  shell  in  the  rn^le,  and  5  inches  in 
the  female.  The  claws,  legs,  and  shell  of  the  male  are  tinted  with  bine, 
those  of  the  female  with  red;  the  apron  of  the  male  is  narrow,  that  of 
the  female  is  broad.  The  mother  crabs  live  in  the  Gulf  and  in  the  deep 
water  ])asses  and  bayous  adjacent  to  the  (iulf.  The  eggs  begin  grow- 
ing in  the  spring  under  the  apron,  and  hatch  the  latter  part  of  May  or 
June,  the  young  clinging  to  the  apron  for  several  days.  When  first 
hatched,  they  are  very  little  more  than  two  eyes,  and  look  like  anything 
but  a  crab.  I  know  little  about  the  number  of  times  the  crab  sheds 
from  the  time  of  leaving  the  mother's  apron  until  it  gets  its  crab  shape, 
which  is  inside  of  three  months.  I  have  seen  the  little  fellows  so  thick 
near  the  margin  that  the  water  would  look  murky  and  thick,  and 
tliousands  could  be  scooped  in  the  two  hands  placed  together,  and  their 
cast-off  shells  would  form  a  gray  streak  along  the  water's  edge.  They 
c:)llect  in  immense  numbers  along  protected  shores  and  nooks,  shed- 
ding several  times  and  getting  their  sliape  in  September,  when  they 

'Statistical  Keview  of  the  Coast  F'isheries  of  the  United  States.  <  Rept.  IT.  S. 
Commr.  of  Fish  and  Fishfries  for  1888  (1892).  Keport  on  the  Fisheries  of  the  New 
England  States,  hy  J.  W.  Collins  and  Hngh  M.  Smith.  <  Bull.  U.  S.  Fish  Commis- 
sion, X,  1890  (1892).  Report  on  the  Fisheries  of  the  Sonth  Atlantic  Stat««,  by  Hngh 
M.  Smith.  <Bnll.  IJ.  S.  Fish  Commission,  XI.  1891  ri892).  A  Statistical  Report 
on  the  Fisheries  of  the  Gulf  States,  by  J.  W.  Collins  and  Hngh  M.  Smith.  <  Bnll. 
U.  S.  Fish  Commission,  XI,  1891  (1892).  Report  on  the  Coast  Fisheries  of  Texas,  by 
Charles  H.  Stevenson.  <Rept.  U.  S.  Coranir.  of  Fish  and  Fisheries  for  1889-1891 
(1893). 

•H.  W.  Conn,  in  Johns  Hopkins  University  Circulars,  November,  1883,  describes  the 
color  variation  in  tlie  claws  of  the  sexes  of  <\  sapidun  (==  haBlatu^). 
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start  on  their  great  migration  across  the  bays  for  the  north  shores^ 
where  they  enter  the  creeks  and  estaaries  and  go  npon  the  shoals, 
where  they  remain  until  grown,  barying  themselves  in  the  mud  and 
sand  in  winter. 

They  shed  twice  each  summer  for  three  summers,  when  they  reach 
their  full  size  and  shed  no  more.  The  young  crabs  grow  one-third 
larger  after  each  shedding  in  the  second  and  third  summer.    The 

j    newly  shed  crab  is  a  great  delicacy.    The  shedding  is  done  mostly  at 

!    night,  the  smaller  ones  coming  very  near  the  shore  for  that  purpose. 

I  I  have  observed  the  process  many  times  with  the  aid  of  a  lantern,  and 
have  gathered  many  a  mess  of  them,  frequently  waiting  for  some  fellow 
to  finish  shedding.    About  ten  minutes  is  occupied  in  the  process, 

I    though  1  have  never  held  a  watch  on  one. 

I        During  the  third  summer  the  females  are  impregnated  by  old  males,. 

I  after  which  the  red  markings  of  the  former  appear,  the  apron  becomes 
dark,  and  its  form  changes  from  triangular  to  broadly  ovate.    After 

I    impregnation  and  shedding  for  the  last  time,  the  females  start  for  the 

■  Gulf  and  meet  the  males  no  more,  one  meeting  being  sufficient  for  life. 
They  lay  their  first  eggs  in  their  fourth  summer.  The  males  remain 
among  the  growing  crabs,  and  are  the  ones  taken  for  the  table. 

The  average  life  of  the  male  crab  is  as  follows :  Take  him  in  his  third 
snmmer,  his  shell  is  5  inches,  and  he  has  some  green  and  bhie  tints,  and 
occupies  the  place  among  crabs  that  a  16-year-old  boy  does  among  men. 
He  selects  a  safe  place  for  his  last  shedding  (he  sheds  twice  during  the 
summer),  generally  about  September,  near  an  old  log,  stone,  or  some- 
thing of  the  kind.  Failing  to  find  anything,  he  will  dig  a  place  in  the 
sand,  12  or  more  inches  in  diameter.  After  shedding  and  going  through 
his  calisthenic  performance  to  get  himself  into  shape,  his  shell  is  7 
inches  wide,  and  the  woman's  form  on  his  back  becomes  prominent, 
though  it  is  always  discernible  on  the  young  ones.  It  takes  him  the 
balance  of  the  season  to  get  back  his  strength  and  harden  his  flesh. 
The  colors,  green,  brown,  blue  and  white,  are  clear  and  bright,  and  the 
crab  is  very  pretty.  He  comes  back  to  the  shallows  in  the  spring  of 
his  fourth  year,  a  little  sobered  in  color,  but  in  his  best  condition.  He 
has  two  objects  in  life,  eating  and  propagation.  He  eats  anything  he 
can  get  in  the  way  of  dead  fish  or  flesh.  He  will  eat  the  young  of  his 
own  species,  if  he  can  catch  them.  I  have  seen  him  make  a  rush  among 
fiddlers  feeding  near  the  water,  catch  one,  and  take  it  back  to  the  water 
to  devour  it. 

In  courting  he  is  ludicrous  to  the  onlooker.  The  breeding  females 
are  those  in  their  third  summer.  Meeting  or  approaching  one  of  these, 
he  will  elevate  himself  on  the  tips  of  his  legs,  getting  as  high  from  the 
ground  as  possible,  extend  his  claws  to  their  widest  extent,  supporting 
himself  with  his  paddles,  and  in  this  position  he  will  strut  slowly  and 
pompously  in  front  of  her.  Should  another  male  appear,  a  battle 
ensues.    The  sexual  act  lasts  from  3  to  6  hours.    The  female  will  accept 

Proc.  N.  M.  95 24  ^r^r^n]^ 
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the  male  any  time  during  her  third  summer,  and  as  she  sheds  twice 
during  this  time,  it  frequently  happens  that  he  finds  her  while  in  a  soft 
condition,  taking  possession  just  the  same.  Woe  betide  the  luckless 
young  male  he  finds  too  soft  to  run !  There  will  be  one  soft  crab  less 
and  one  old  male  will  have  a  good  dinner.  There  is  no  sentiment  about 
0.  sapidus. 

How  long  the  male  lives  I  do  not  know  for  certain,  but  I  think  about 
four  years  from  his  last  shedding,  which  would  make  his  entire  life 
seven  years.  When  he  becomes  superannuated,  he  seeks  quiet  nooks  aud 
safe  shallows  and  prepares  for  death.  In  the  fall  (October  and  Novem- 
ber) I  have  found  numbers  of  these  old  fellows  scarcely  able  to  move 
and  too  feeble  to  bite;  their  fiesh  is  all  gone  or  is  soft  and  watery,  and 
evaporates  when  dead  or  the  minnows  soon  clean  it  out  A  day  or  so 
after  death,  if  the  waves  do  not  wash  them  to  pieces,  the  shells  are  as 
clean  and  empty  as  any  cast-off  shell.  I  think  this  is  the  kind  of  shell 
which,  occasionally  found,  gives  rise  to  the  idea  that  the  crab  sheds 
after  maturity.  It  sheds  to  grow  and  for  no  other  purpose,  and  when 
through  growing  it  is  through  shedding. 

I  have  seen  full-grown  females  with  a  triangular  apron,  perhaps  about 
three  each  summer,  and  have  always  known  them  as  neuters.  Mauj 
specimens  are  deformed  in  the  fingers.  This  I  attribute  to  the  accident 
of  losing  them,  followed  by  some  sort  of  pressure  on  the  new  fingers 
before  they  have  become  hard — as,  for  instance,  in  a  sudden  fright  they 
might  exert  them  over  shells  or  other  hard  substances  and  permanently 
bend  them.  I  remember  one  adult  male  whose  claws  were  crossed  at 
the  points,  and  another  in  which  the  points  worked  past  each  other  like 
a  pair  of  shears.  The  fingers  and  claws  that  are  renewed  after  losing 
the  original  ones  are  never  so  large  or  so  effective  as  the  original  ones. 
This  recuperative  power  lasts  in  full  force  only  during  the  growing 
years  and  diminishes  with  age.  A  middle-aged  crab  will  reproduce  a 
claw  only  half  the  size  of  the  original,  and  an  old  crab  will  reproduce 
none,  or  only  a  small  nub  that  is  useless. 

There  is  no  one,  I  think,  engaged  in  the  crab  fishery  on  this  coast 
Occasionally  the  negroes  of  Port  Lavaca  will  send  a  few  dozen  boiled 
to  the  interior  towns  aud  retail  them  at  10  cents  each.  Mr.  F.  V.  Gentry, 
of  Port  Lavaca,  has  shipped  a  few  lots  of  adult  crabs,  but  there  is  no 
one  making  a  specialty  of  catching  them.  I  believe  he  paid  25  cents 
l)er  dozen. 

I  have  seen  Callinectes  sapid'tis,  or  what  I  took  to  be  them,  in  the 
Guadalupe  River  at  Victoria;  in  the  Navidad  River,  Jackson  County, 
20  miles  above  Texana;  and  I  caught  three,  which  were  C.  sapidus,  in  a 
spring  branch  which  flows  into  the  Garcitas  Creek,  Victoria  County. 
They  were  40  miles  from  salt  water,  air  line.  They  were  different  in 
color  from  those  in  salt  water,  being  of  a  reddish  brown ;  otherwise  I 
saw  no  difference  in  them. 

On  November  14,  1894,  while  seeking  stone  crabs  in  the  mouth  of 
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Chocolate  Bay,  near  Port  Lavaca,  I  found  in  deserted  stone-crab  holes 
four  soft  crabs,  Callinectes  sapidttSj — one  female  in  her  second  year,  one 
male  in  his  second  year,  one  male  in  his  third  year,  and  one  male  in  his 
fourth  year,  or  AiU  grown.  I  also  found  four  aged  crabs,  too  feeble  to 
run  or  nip.  They  had  sought  a  quiet  nook,  protected  by  rushes  and 
salt  grass,  and  were  patiently  awaiting  dissolution.  I  attribute  the 
late  shedding  to  our  late  fall.  We  had  had  no  frost,  and  wading  was 
very  pleasant. 

The  third  week  of  September,  1895, 1  spent  cruising  in  Matagorda 
and  adjacent  bays,  and  had  another  chance  to  observe  the  habits  of 
these  crabs.  There  is  a  cove,  terminating  in  a  small  bayou,  on  the 
north  side  of  Sand  Point,  Calhoun  County;  this  point  separates  Mata- 
gorda and  Port  Lavaca  bays.  The  weather  was  easterly  and  the  cove 
protected.  Around  it  we  stretched  a  seine  and  caught  about  200  adult 
male  crabs,  22  of- which  had  in  their  possession  a  female;  19  of  these 
females  were  verging  on  maturity;  2  were  shed  for  the  last  time  (that 
is,  full  grown),  but  still  soft,  one  of  them  being  held  upside  down,  and 
one  female  was  full  grown,  her  new  shell  about  three  days  old.  Twenty- 
one  of  these  couples  were  interlocked  in  the  same  manner — that  is,  the 
male  had  his  front  leg  on  either  side  passed  from  the  rear  around  the 
paddle  and  legs  of  the  female,  bringing  her  well  in  front  of  him,  and 
held  so  tightly  that  many  of  them  were  lifted  from  the  water  and  put 
into  the  boat  without  loosing  their  hold.  None  released  his  companion 
until  roughly  handled.  One  was  holding  on  to  the  sides  of  the  seine 
with  the  rear  feet  and  to  his  companion  with  his  front  feet,  and  was  eat- 
in  g  a  small  fish  which  was  still  alive.  He  held  on  to  both  fish  and  crab 
until  placed  in  the  skiff.  In  all  the  crabs  observed — not  far  from  1,000 — 
the  only  full-grown  females  were  the  three  above  described,  of  which 
two  were  yet  soft  and  the  third  had  shed  very  recently. 

Notes  by  Benjamin  Harrison. — On  both  the  east  and  west  coasts  of 
Florida,  Oallinectes  sapidus  is  quite  common;  nor  is  it  confined  to  salt 
water.  On  the  St.  Johns  Eiver,  it  is  found  more  than  100  miles  from 
the  sea.  I  have  seen  many  specimens  in  Lake  George,  125  miles  from 
Jacksonville.  On  the  west  shore  of  Lake  George  a  salt  spring  runs 
through  a  deep  creek  into  the  lake.  Here  the  common  crab  swarms. 
Where  the  creek  empties  into  the  lake  there  is  a  wide  expanse  of  shal- 
low water  \yith  clean  white  sand.  Here  the  crabs  come  out  at  night  in 
great  numbers  to  feed,  and  I  have  frequently  seen  them  seize  small  fish 
and  collect  about  the  refuse  from  our  camp.  Evidently  they  have  no 
distaste  for  the  fresh  water  of  the  lake. 

Both  on  the  east  and  west  coasts  they  like  quiet,  shallow  waters,  and 
prefer  sandy  bottoms.  They  bury  themselves  in  the  sand  to  escape 
observation,  and  will  do  this  as  soon  as  they  find  speed  ineffective  when 
pursued.  During  the  spring  months  they  are  much  more  "  in  evidence," 
because  then  they  seek  the  waters  near  the  shore  warmed  by  the  sun. 
While  mating  they  are  much  less  voracious  than  at  other  times.    After 
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mating  they  are  daring  and  predatory,  soon  regaining  the  strength  and 
flesh  they  have  lost. 

Now  each  crab  lias  a  favorite  retreat,  from  which  he  does  not  wander 
far.  When  chased,  he  returns  to  it.  He  has  a  regolar  beat,  and  he 
patrols  it  at  short  intervals  day  and  night,  except  when  gorged  with 
food.  If  he  finds  a  small  bit,  he  will  eat  it  immediately.  If  more  than  he 
wants  at  the  moment,  he  will  try  to  drag  it  to  his  sheltered  nook  under 
a  log  or  rock.  If  he  can  not  carry  it,  he  will  eat  to  repletion  and  then  try 
to  bury  it,  and  will  remain  in  the  neighborhood.  If  food  is  discovered 
within  the  territory  of  one,  others  will  cross  the  boundary,  and  I  have 
seen  lively  flghts.  But  as  soon  as  the  visitor  gorges  himself,  he  seems 
disinclined  to  active  exertion  and  only  '*  covers  what  he  stands  on," 
while  another  drives  off  the  crowd  and  eats.  I  have  often  dropped  in 
a  dead  fish  and  watched  tliis  performance.  From  what  I  have  seen,  I 
judge  that  the  sense  of  smell  is  well  developed  in  Gallinectes  sapiduM. 
I  have  covered  the  fish,  but  it  was  soon  found,  and  other  crabs  came 
from  a  distance.  Undoubtedly  they  have  keen  sight,  but  they  seem  to 
depend  more  on  their  sense  of  ^mell.  In  the  spring,  when  the  male  and 
female  are  together,  there  seems  to  be  much  community  of  feeling 
between  the  two.  They  hunt  in  couples ;  they  do  not  struggle  with 
each  other  for  food,  but  share  it,  and  I  have  many  times  seen  the  two 
combine  to  drive  off  a  stranger.  Later,  however,  they  treat  each  other 
as  strangers,  and  after  April  I  have  seen  the  two  "partners"  &ght. 

They  retire  to  deeper  water  in  winter.  We  see  them  return  to  their 
summer  haunts  every  warm  day.  They  do  not  seek  the  deepest  water, 
but  find  shelter  where  thQ  water  is  about  4  or  5  feet  deep.  They  do  not 
roam  about  at  night-time  till  the  water  is  quite  warm.  During  Decem- 
ber, January,  February  and  March  they  must  eat  very  little,  yet  they 
come  out  strong  and  active.  Therefore,  I  think  they  "half- hibernate" 
(if  I  may  use  the  expression)  as  the  bears  do  in  this  State. 

In  1890  I  saw  fully  500  sea  bass  in  Lake  George,  through  which  the 
St.  Johns  River  runs,  which  had  died  from  the  attack  of  a  fungus- 
looking  parasite.    I  found  two  crabs  with  the  same  disease.    Both  died. 

1  saw  many  other  crabs  in  the  same  waters  apparently  entirely  free 
from  any  sickness. 

I  have  seen  the  common  leech  on  joints  of  the  crab,^  but  never  satis- 
fied myself  it  was  anything  but  a  passenger.    So  of  a  red  worm  about 

2  inches  long.    I  was  not  sure  in  either  case  that  the  crab  was  attacked. 
Notes  by  Willard  Nye^  jr. — ^The  largest  and  oldest  of  our  common 

blue-claw  crabs  I  have  generally  found  in  some  small  pool  in  a  marsh 
where  the  tide  refreshed  the  water  at  each  rise.  Here,  selecting  a 
place  under  some  rock  or  sunken  drift  log,  the  crab  takes  life  in  a 
most  easy  way,  as  with  each  tide  the  small  fish  swarm  into  the  pool 

'The  Myzobdella  higubris  is  a  small  leech,  which  lives  on  the  ''edible  crab''  {Cal- 
linectea  ha9tatu8)y  adhering  to  the  soft  mem'brane  between  the  Joints  and  at  the  base 
of  the  legs.     (Verrill,  Vineyard  Sound  Report,  p.  468.) 
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to  see  what  they  can  pick  up,  and  many  of  them  are  taken  in  by 
crabby.  Taking  advantage  of  snch  spots  in  the  sand  or  mud  and 
keeping  oat  of  sight,  and  then  roihng  up  the  water,  they  attract  these 
small  fish  and  secure  a  good  meal.  After  a  crab  has  reached  his 
extreme  growth,  1  do  not  think  he  sheds  his  shell,  as  I  have  often  found 
them  with  a  long  growth  of  moss  on  their  backs.  As*  October  draws 
to  a  close,  the  blue-claw  moves  off  into  deep  water,  and  at  this  season 
may  frequently  be  seen  paddling  near  the  surface  as  he  works  down- 
stream with  the  tide.  They  are  found  all  winter  in  the  channels  near 
the  mouths  of  our  rivers,  where  the  wat^r  is  salty.  In  some  places  I 
have  seen  the  ice  covered  with  them,  where  they  had  been  caught  by 
people  spearing  eels.  At  this  season  they  are  very  torpid.  A  number 
of  years  ago  the  September  storms  closed  up  the  entrance  of  Quick 
Sands  Pond,  Rhode  Island.  Early  in  November  there  came  a  sharp 
cold  spell,  and  on  going  down  to  where  the  washedin  beach  made  a 
dam  to  the  creek,  I  think  I  saw  more  blue-claw  crabs  in  five  minutes 
than  I  have  ever  seen  since  in  the  whole  of  my  life.  The  bottom  was 
blue  and  green  with  them.  For,  you  see,  as  th«3  water  became  cold  they 
moved  down  pond  and  tried  to  get  back  to  the  ocean  the  way  they 
came  in  in  the  spring,  and  here  in  the  shallow  water  you  would  see 
hundreds  snapping  their  claws  out  to  catch  the  young  menhaden 
which,  like  themselves,  had  become  imprisoned  by  the  closing  creek. 
These  crabs  were  much  more  ugly  than  any  I  have  seen,  and  if  in 
catching  them  with  a  scoop  net  you  broke  the  shell  of  one  and  he 
tried  to  get  away,  he  was  at  once  seized  on  by  those  nearest  and  eaten 
up  without  the  slightest  remorse.  These  grabs  were  so  thick  that 
with  a  single  scoop  of  a  small  net  I  hauled  out  eleven.  A  few  days 
after  I  was  at  the  pond,  the  weather  became  much  colder  and  the  crabs 
started  out  over  the  beach  to  the  ocean,  a  distance  of  about  400  feet. 
Some  bass  fishermen  then  caught  over  six  barrels  while  the  crabs  were 
on  their  way  across.  This  iS  the  only  instance  which  I  ever  knew  of 
the  blue-claw  crab  leaving  the  water  and  walking  across  lots  on  his 
own  hook. 

EXPLANATION   OF  PLATES. 

Plate  XII. 

Ckillinect^  sapidus,  Rathbany  =  C  hastatus  (Say).    Male.    Much  reduced. 

Plate  xm. 

CaUinectes  sapidus  aoutidenSj  Rathbnn,  new  subspecies.    Male.    Reduced  about  one** 
fifth. 

Plate  XIV. 

CallinecUs  sapiduBt  varying  toward  acuiidens.    Male.    Reduced  about  one-fifth. 
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Plate  XV. 
CalUnecteB  omatuB,  Ordway.    Male.    Reduced  about  one-fifth. 

Plate  XVI. 

CalHnectea  dance.  Smith.    Male.    (Type  of  Lupa  dicanthat  Dana.)    Reduced  about 
two- thirds. 

Plate  XVII. 
CallinecieB  larvaiuSy  Ordway.    Male.    Reduced  about  one-fifth. 

Plate  XVIII. 
CalHnectea  tumidusj  Ordway.    Male.    Reduced  about  one-fifth. 

Plate  XIX. 
CaUinectes  hocourti{f)f  A.  Milne-Edwards.    Male.    Considerably  reduced. 

Plate  XX. 
CaUinectes  arcuatuHj  Ordway.    Male.    Reduced  about  one-fourth. 

Plate  XXI. 
CaUinectes  toxoieSy  Ordway.    Female.     Reduced  about  one-third. 

Plate  XXII. 
CaUinectes  heUicosus  (Stimpson).    Male.    Reduced  about  one-fifth. 

Plate  XXIII. 

Fig.  1.  CaUinectes  arcuatus,  Ordway.    Young  male.   (Perhaps  type  of  C.  pleutiUaUf 
Ordway.)    Reduced  about  one-fourth. 
2-4.  Deformed  claws  of  CaUinectes  sapidus.    Reduced  about  one-third. 

Plate  XXIV. 
Frontal  outlines  of  CaUinectes.    Slightly  enlarged. 


Fig.  1.  CaUinectes  sapidus, 

2.  CaUinectes  sapidus  acutidens. 

3.  CaUinectes  omatus. 

4.  CaUinectes  dana\ 

5.  CaUinectes  larvatus. 


Fig.    6.  CaUinectes  tumidns, 

7.  CaUinectes  hocourti. 

8.  CaUinectes  arcualus. 

9.  CaUinectes  toxotes. 
10.  CaUinectes  heUicosus. 


Plate  XXV. 
Abdominal  outlines  of  CaUinectes,    Male.    Slightly  enlarged. 


Fig.  1.  CaUinectes  sapidus. 

2.  CaUinectes  ornatus. 

3.  CaUinectes  dance, 

4.  CaUinectes  larvatus, 

5.  CaUinectes  tumidus. 


Fig.  6.  CaUinectes  hocourti, 

7.  CaUinectes  arcuatua. 

8.  CaUinectes  heUicosus, 

9.  CaUinectes  toxotes. 
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Plate  XXVI. 
Abdominal  appendages  of  Callineclea,    Male.     Slightly  enlarged. 


Fig.  1.  CalUnecies  sapidus, 

2.  Callinectea  ornatus. 

3.  CalUnecies  danw. 

4.  CalUnecies  larcaius, 

5.  CalUnecies  iumidus. 


Fig.  6.  Callinectes  hocourii, 

7.  Callinectes  arcuatus, 

8.  Callinectes  bellicosus. 

9.  Callinectes  toxotes. 


ITig. 


Plate  XXVII. 
Abdominal  outlines  of  Callinectes.    Female.     Slightly  reduced. 


1.  Callinectes  sapidus.  • 

2.  Callinectes  ornatus. 

3.  Callinectes  dance. 

4.  Callinectes  la}'vatus. 


Fig.  5.  Ca^tnecte*  tumidus, 

6.  Callinectes  hocourii. 

7.  Callinectes  arcuatus. 

8.  Callinectes  toxotes. 


Plate  XXVIU. 


Fofisil  Callinectes.    Natural  size. 
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CaLLINECTES  ARCUATUS,  Male,  AND  DEFORMED  CLAWS  OF  CaLLINECTES  SAPIOUS 

For  explanation  of  plate  see  paoe  374  j.g.^.^^^  ^^  GoOglC 
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DESCRIPTIONS  OF  TWO  NEW  SPECIES  OF  FEESH-WATER 
CRABS  FROM  COSTA  RICA. 


By  Mary  J.  Rathbun, 

Second  Assistant  Curator,  Department  of  Marine  Invertebrates. 


The  Maseo  National  de  Costa  Rica  has  recently  sent,  through  Mr.  J. 
Fid.  Tristan,  a  number  of  crabs  and  shrimps  to  the  United  States 
National  Museum  for  identification.  Among  them  were  found  two 
new  species  of  Pseudothelphusa. 


PSEUDOTHBLPHUSA  MAOK  A  new  species. 
(Plates  XXIX;  XXX,  figs.  7-10.) 

Closely  allied  to  P.  richmondi,  Rathbun.*  Carapace  wider  than  in 
1\  richmondiy  branchial  region  more  swollen,  cervical  suture  sinuous. 
The  surface  is  covered  with  flattened  granules,  some  of  which  on  the 
anterior  half  of  the  carapace  are  large  and  dark- 
colored,  looking  like  scales,  but  almost  smooth  to  the 
touch.  The  frontal  lobes  seen  from  above  are  sepa- 
rated by  a  broad  and  deep  notch;  margin  uneven, 
more  advanced  in  its  inner  portion,  passing  gradually 
into  tbe  orbital  margin ;  the  curve  is  much  less  abrupt 
than  in  P.  richmondi.  In  Plate  XXIX  a  portion  of 
the  maxilliped  shows  beneath  the  front.  The  front 
seen  from  before  is  much  wider  and  less  deep  than  in 
P.  richmondi  and  the  outer  margins  more  oblique 
(Plate  XXX,  figs.  6  and  7).  The  external  angle  of 
the  orbit  is  nearly  as  advanced  as  the  front,  while  in 
P.  richmondi  it  is  much  less  so.  The  spines  or  spinules 
of  the  lateral  margin  are  i)roi)ortionally  smaller  than 
in  P.  richmondi.  The  eyes  also  are  much  smaller  than 
in  P.  richmondi  and  do  not  fill  one-lialf  the  depth  of  the  orbit.  The 
first  abdominal  appendage  of  the  male  is  similar  in  character  to  that  of 
P.  richmondi.  It  has  three  teeth  at  the  extremity  on  the  upper  side. 
(See  upper  left-hand  portion  of  tig.  9.)    The  longitudinal  i)late  on  the 


Fig.l. 

OUTER  MAXILLIPED  OF 
PSEUDOTHELPHU8A 
MAGNA. 

Natuml  f>iz«. 


*  Proc.  U.  S.  Nat.  Mus.,  XVI,  1893,  p.  654,  pi.  lxx v,  figs.  0-10. 
Proceedings  of  the  United  States  National  Museum,  Vol.  XVIII— No.  I071. 
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inner  side  of  the  lower  i)ortion,  shown  in  Figure  10,  is  much  longer  than 
the  corresponding  part  in  P.  richmondi.  The  merus  of  the  outer  maxil- 
lipeds  is  longer  and  narrower  in  this  species.^ 

Ohelipeds  unequal,  large  and  strong.  The  raerus  has  a  row  of  very 
stout  conical  teeth  on  its  inner  margin,  as  a  rule  becoming  smalh^r 
proximally  and  continued  on  the  ischium ;  the  lower  edge  has  a  row  of 

small  tubercles;  the  outer 
margin  has  a  wide  band  of 
prominent  squamose  tuber- 
cles, which,  toward  the  car 


Fig.  2. 


LABOR  HAND  OF  P8KUDOTHBLPHC8A  MAGNA. 

About  Itiree-ciKhth^  imturnl  size. 


pus,  become  rugose  lines. 
The  palmar  portion  of  the 
manus  is  longer  than  in 
P.  richmondiy  the  margin f^ 
of  its  surface  less,  convex. 
The  outer  surface  of  carpus, 
propodus  and  dactylus  is  covered  with  a  network  of  dark  brown,  and 
numerous  granules  of  still  darker  color.  The  teeth  of  the  fingers  have 
a  dark  band  across  their  bases  ana  a  lighter  line  around  their  cutting 
edges.  Ambulatory  legs  thick,  meri  with  edges  rough  or  slightly  spinu- 
lous.  Inner  lower  margin  of  meri  of  first  pair  with  prominent  tubercles. 
This  margin  is  smooth  in  P.  richmondi. 
Dimensions. — Largest  male,  length  84  mm.,  width  135  mm. 
Color. — Yellowish  brown. 

Habitat. — Pozo  x\zul,  800  or  1,000  feet  above  the  sea,  two  males  {l^os. 
19048,  19049,  type,  U.  S.  iT.  M.)  collected  by  J.  C.  Zeledon,  April  4, 1888; 
Eio  Maria  Aguilar,  one  male,  collected  by  A.  Lizano, 
May  29, 1891 5  also  one  female  (No.  19060,  U.  S.  X.  M.) 
collected  by  J.  Fid.  Tristan;  Kio  Torres,  one  male, 
collected  by  J.  Fid.  Tristan. 

This  species  is  the  largest  of  the  known  Pseudo- 
thelphusida^. 

PSEUDOTHELPHUSA  TRISTANI,  new  species. 
(Plate  XXX,  figs.  1-5.) 


Carapace  smooth  and  shining,  inconspicuously 
granulate  near  the  lateral  margins;  grooves  deep;* 
branchial  region  much  swollen  in  its  anterior  half. 
Front  with  a  well-marked  crest,  which  is  rough  with 
punctJB  but  not  tuberculate,  and  terminates  at  the 
orbital  border  just  behind  the  insertion  of  the  eye. 
margins  with  a  prominent  punctate  ridge.  Outer  half  of  the  superior 
orbital  border  finely  crenulate;  inferior  border  crenulate.  Anterolateral 
margin  denticulate,  and  with  two  well-marked  teeth  behind  the  orbit. 


Fig.  3. 

OUTER  MAXILLIPKD  OF 
P8BCDOT  H  E  L  P  H  L'S  A 
TRISTAXI. 

About  four  timrs  mitunil  *ixe. 

Lower  and  outer 


1  Compare  fig.  1  in  text  with  fig.  9,  pi.  Lxxv,  Vol.  XVI,  Proceedings  U.  S.  National 
Museum. 
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The  sixtb  segment  of  the  abdomen  in  the  male  is  shorter  than  the 
seventh ;  the  seventh  is  very  broad  and  obtuse.  The  appendages  of  the 
first  segment  (Plate  XXX,  figs.  3  and  4)  are  very  different  from  those 
of  any  other  species  that  I  have  seen.  The  character  of  the  chelipeds 
is  shown  in  Plate  XXX,  figs.  1  and  2.  The  carpus,  propodus  and 
dactylus  are  granulate.  The  ambulatory  legs  are  spinulous  above; 
the  propodal  joints  are  spinulous  below. 

J>imen8t<ms. — Length  of  male,  18.7  mm. ;  width,  30.8  mm.  Length  of 
female,  18  mm.;  width,  29.9  mm. 

Color. — ^Very  dark  brown;  lower  side  and  legs  lighter. 

Habitat, — "LaMina,"Eio  Torres,  north  of  San  Jos6,  1,130  meters 
above  the  sea.  One  male  (No.  19047,  U.S.N.M.)  and  one  female,  col- 
lected by  J.  Fid.  Tristan,  August  7, 1894. 

EXPLANATION  OF  PLATES. 
Plate  XXIX. 
PiCttdothelpkusa  magna,  male.    Less  than  one-half  natnral  size. 

Plate  XXX. 

Fig.  1.  Pseudothelphusa  tristanif  male.    Natural  size. 

2.  Pseudothelphusa  tristani,  male,  large  hand.    Slightly  enlarged. 

3.  Pseudothelphusa  irisiani,  male,  right  abdominal   appendages,   enter  side. 

Three  and  one-half  times  natnral  size. 

4.  Pseudothelphusa  tristani,  male,  left  abdominal  appendages,  lower  side.    Four 

times  natural  size. 

5.  Pseudothelphusa  tristanif  front.     About  two  and  one-half  times  natural  size. 

6.  Pseudothelphusa  richmondi,  front.    About  two  aud  two-thirds  natural  size. 

7.  Pseudothelphusa  magna,  front.    About  one  and  one- third  natural  size. 

8.  Pseudothelphusa  magna,  abdomen  of  male.    Slightly  reduced. 

9.  Pseudothelphusa  magna,  male,  first  abdominal  appendage  of  right  side,  outer 

view.    One  and  one-half  times  natural  size. 
10.  Pseudothelphusa  magna^  male,  first  abdominal  appendage  of  right  side,  lower 
view.    One  and  one-half  times  natural  size. 
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DESCEIPTION  OF  FOUR  I^EW  TEIASSIO  UFIOS  FROM  THE 
STAKED  PLAINS  OF  TEXAS. 


By  Charles  Toebey  Simpson, 

Aid,  Department  of  Molluska. 


The  matebiai.  on  which  this  paper  is  based  was  sent  to  the  writer 
for  examination  by  Prof.  E.  T.  Durable,  State  geologist  of  Texas.^  It 
was  obtained  from  the  Dockum  beds,  an  extensive  formation  which 
underlies  all  or  nearly  all  the  Staked  Plains  of  Texas,  and  southeast- 
ern New  Mexico,  reaching  farther  back  into  that  Territory  northwest 
of  the  Plains,  and  having  some  extension  under  the  Cretaceous  area 
south  of  them  in  Texas.  The  limit  of  the  plains  on  the  east,  north 
and  west  is  marked  by  an  escarpment,  which  is  usually  from  100  to 
200,  and  sometimes  300  or  400  feet  high.  The  basal  portion  and  occa- 
sionally nearly  all  of  this  escarpment  is  composed  of  what  are  believed 
to  be  Triassic  beds.  They  usually  extend  some  6  or  7  miles  beyond  the 
base  of  the  great  plain  .^ 

These  beds  are  comx>osed  of  horizontal  strata  of  sandstone,  conglom- 
erate and  clay;  and  are  overlaid  in  some  places  by  Cretaceous,  but 
more  generally  Tertiary  strata,  and  underlaid  by  the  rocks  of  the 
Permian  period,  whose  lithological  characters  are  so  different  from 
those  believed  to  be  Triassic  that  the  latter  can  usually  be  recognized 
without  trouble.  The  slight  difference  in  dip,  and  the  sudden  change  in 
lithological  characters  from  the  Triassic  to  the  Permian,  point  conclu- 
sively to  a  break  in  the  sedimentation  of  the  two  deposits.  According 
to  the  evidence  of  the  fossils  and  the  characteristic  material  forming 
them,  the  Dockum  beds  seem  to  have  been  deposited  in  an  inland, 
fresh- water  basin.  The  vertebrates,  as  determined  by  Prof.  E.  D.  Cope, 
were  shallow  firesh-water  animals. 

A  few  fragments  of  bivalve  shells  were  collected  by  Professor  Cope 
in  the  valley  of  Gallinas  Creek,  New  Mexico,  associated  with  vertebrate 
remains,  which  latter  led  their  discoverer  to  believe  the  formation  was 


*The  paper  and  the  accompanying  figares  were  prepared  for  the  report  of  the 
Texas  Geological  Snrvey,  but  on  account  of  the  failure  of  the  legislature  of  that 
State  to  provide  funds  for  carrying  on  the  investigation,  the  work  of  the  Survey  has 
come  to  a  standstill.  Through  the  kindness  of  Professor  Dumble,  I  am  permitted 
to  publish  the  paper  in  the  Proceedings  of  the  United  States  National  Museum. 
*Thurd  Ann.  Kept.  Geol.  Survey  of  Texas,  p.  227, 1891. 

Proceedings  of  the  United  States  National  Moseuin,  Vol.  XVIII— No.  107^. 
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Triassic.  Some  of  these  fragments  were  described  by  Meek  as  Unios,^ 
but  they  were  in  such  bad  condition  that  even  a  generic  determination 
could  hardly  be  considered  certain.  As  the  shells  on  which  this  paper 
is  based  are,  I  believe,  undoubted  Unios^and  as  it  seems  to  be  pretty  well 
established  that  the  strata  in  which  they  were  found  are  Triassic,  I 
think  I  need  have  little  hesitation  in  saying  that  these  are  the  earliest 
authentic  specimens  known  of  this  common  and  widely  distnbuted 
genus.  I  may  further  add  that  in  the  opinion  of  Dr.  Charles  A.  White' 
it  is  quite  probable  that  the  Gallinas  Greek  fossils  belong  to  the 
Jurassic. 

Taken  as  a  whole,  these  TTnios  closely  resemble  in  form  and  are  appar- 
ently nearly  related  to  those  of  the  Jurassic  beds  of  I^orth  America,  and 
to  certain  species  of  our  Cretaceous  and  Tertiary  formations.  They  can 
hardly  be  said  to  be  very  near  relatives  of  any  species  at  present  living 
in  the  Few  World,  though  Unto  anodontoides  and  one  or  two  other  allied 
species  from  the  Mississippi  basin  have  characters  in  common  with 
some  of  them.  In  Europe,  however,  the  well-known  Unio  pictorum  and 
other  somewhat  similar  species,  as  well  as  most  of  the  forms  found  in 
Asia  Minor,  show  a  considerable  resemblance  to  some  of  these  species. 

It  is  remarkable  that  there  has  been  so  little  change  in  the  species 
of  this  genus  from  the  time  when  they  lived  in  this  great  Triassic  lake 
to  the  present  day.  In  some  cases  specific  descriptions  of  these  fossils, 
whose  age  probably  dates  back  well  toward  the  beginning  of  the  Meso- 
zoic,  so  far  as  all  the  characters  which  remain  are  concerned,  would 
apply  almost  without  change  to  species  living  in  the  Euro- Asiatic  region 
to-day.  And  Dr.  White  has  shown  that  the  same  persistency  of  char- 
acters is  true  of  a  number  of  the  forms  of  the  Laramie  group  of  the 
Cretaceous,  which  in  all  probability  are  the  ancestors  of  some  of  our 
characteristic  recent  Mississippi  Valley  species,  and  which  can  hardly 
be  separated  from  them.^ 

As  he  has  pertinently  remarked,  these  earliest  types  of  Unios  have 
continued  almost  unchanged  until  the  present,  while  to-day  there  is 
not  a  single  family  of  vertebrates  in  existence  that  lived  in  Triassic 
times.  This  wonderful  persistence  of  Unio  forms,  and  the  variety  of 
characters  displayed  in  the  species  herein  described,  go  to  show  that 
the  genus  must  have  been  well  established  at  the  time  the  Dockum 
beds  were  deposited,  and  that  it  undoubtedly  had  its  origin  at  a  much 
earlier  period,  thus  tending  to  overthrow  the  theory  of  Neumayr,*  that 
the  Unionidse  were  derived  from  the  genus  Trigonia^  which  probably 
does  not  date  back  to  a  period  earlier  than  that  of  the  shells  under 
consideration. 


1  Unio  cri8tonen8iSf  Meek,  Ann.  Kept.  Expl.  and  Surv.  West  of  One  Hundredth  Merid- 
ian, 1875,  p.  83. 

3  A  Review  of  the  Non-marine  Fossil  Mollnsca  of  North  America,  p.  425, 1883. 

3  A  Reyiew  of  the  Non-marine  Fossil  MoUusca  of  North  America,  p.  428, 1883. 

'Sitzungsber.  d.k.  Akad.  Wise.  Wien,  Math.-natnrwiss.  CI.,  XCVUI,  1889,  Heft 
1-3, 1.  Abth,,  p.  5.  -         ^ 
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The  theory  advanced  by  W.  Amalsky,^  that  the  Kaiades  descended 
from  the  AnthracosidsB,  seems  the  more  reasonable  one,  as  the  two  fami- 
lies agree  in  many  essential  points  of  shell  structure,  and  the  latter 
were  probably  inhabitan  ts  of  the 
fresh  waters  of  the  Carboniferous 
and  Permian  periods. 

UNIO  SUBPLANATUS,  new  spe- 
cies. 

Shell  rather  large,  somewhat 
triangular  and  compressed^ 
growth  lines  strong  and  elevated ; 
dorsal  region  and  posterior  slope 
romided;  beaks  not  very  promi- 
I      uent;  area  of  the  lateral  teeth  Fig.i. 

I     strongly   curved;   cardinals  unio  subplanatus, new  speciks. 

I      rather  wide,  parallel,  separated  '•'»"°»'  ^'«^*  "^  "•»'»  **^»«- 

I      by  a  narrow  socket.     Length,  85  mm. ;  height,  57  mm. ;  diameter,  25  mm. 
I         Locality. — Duck  Creek,  Dickens  County,  Texas. 

Of  this  fine  species  only  a  single  cast  of  a  right  valve  of  ferruginous 

clay  conglomerate,  and  what  is 

probably   a  right  valve  of   the 

same,  badly  incrusted  and  buried 

^  in    a   limestone    matrix,  were 

received.    The  latter,  on    being 

carefully  cleaned,  shows  the  shell 

to  have  been  of  moderate  thick- 

i  ness,  and  to  have  the  curious,  i)ar- 

allel,  cardinal  teeth  that  charac- 
terize most  of  the  Unios  of  the 
southern  hemisphere  to-day.   The 
Fig- 2.  lateral  teeth  are  shown  plainly  at 

UNIO  SUBPLANATUS.  NEW  SPECIES.  ^hcir  postcrior  end,  but  the  hinge 

Cast  from  outside  of  right  valve.  i     j^  •  i       • 

plate  IS  so  worn  away  and  in- 
jured that  they  are  not  visible  along  the  rest  of  it. 

UNIO  DUMBLEI,  new  species. 

Shell  elongated  oval,  widest  at  the  region  of  the  beaks,  rounded  before 
and  behind;  anterior  end  very  short;  posterior  and  anterior  slopes  ele- 
vated and  almost  ridgelike,  with  a  flattened  or  slightly  excavated  area 
in  the  middle  of  the  disc;  dorsal  margin  rounded;  base  of  the  shell 
nearly  straight  or  sometimes  a  little  emarginate;  beaks  rather  promi- 
nent; ligament  small,  but  elongated;  growth  lines  rather  strong. 
Length,  55  mm.;  height,  25  mm.;  diameter,  18  mm. 

iPaleontographica,  XXXIX,  p.  198,  Stuttgart,  1892. 
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Locality. — Five  miles  northeast  of  Dockuin.  h^ad  of  Duck  Cre^k, 
DickeDS  County.    Five  pairs,  more  or  less  p'Mlcst,  were  sent  from  a 

gray  sandstoiit*  near  Dockum,  and 
what  are  pio^;  .l)ly  three  or  four 
heavily  incmsttii  v:»lves  of  the  same, 
from  clayey  coi./f  .merale  from  Duck 
Creek.  Tbt.\  r*  :»:1  quite  strongly 
young  spet  ...u'.us  of  Unio  dignatus 
from  Assyria,  and  U,  pictorum  and 
UNIO  DUMBfEr^Ew  8PECIK8.  thc  alllcd  slmplc  forms  of  Europe. 

UNIO  GRACILIRATUS,  new  species. 

Shell  small,  oblong  oval,  rounded  before  and  slightly  blangular 
behind;  dorsal  region  more  curved  than,  the  base;  growth  lines  mod- 
erate; surfiiee  generally,  but  especially  the  posterior  region,  more  or 
or  less  sculptured  with  delicate,  somewhat  broken,  and  wavy  narrow 
lira\    Length,  40  mm.;  height,  23  mm.;  diameter,  16  mm. 

Locality,— '^oviih  of  spur,  Headquarters  21,  Dickens  County,  Texas; 
head  of  Duck  Creek,  Dickens  County. 
Four  left  valves  in  a  limestone  matrix 
were  sent  from  the  former  locality, 
and  two  left  valves  embedded  in 
coarse  granulated  limestone  from  the 
latter.  One  right  valve  of  what  is 
probably  this  species  was  sent  from 
the  Dockum  beds,  at  the  southeast 
corner  of  Crosby  County,  Texas,  with  ^^^  *' 

,  i.      r^         7        T  .  o. .  ^'^lO  GRACILIRAXrS.  NEW  8PBCTES. 

a  number  ot    c  .   docKumensts,     Six 

rather  imperfect  specimens  from  the  Dockum  beds,  in  the  southeast 
corner  of  Garza  County,  Texas,  I  am  inclined  to  refer  to  this  species, 
though  they  are  less  elongated  and  nearly  all  of  them  destitute  of  the 
peculiar  sculpture  of  the  type.  In  some  of  the  specimens  of  this  spe- 
cies, the  lirfc  are  quite  distinct  and  regularly  developed;  in  others  the 
surface  is  nearly  smooth;  while  others  show  slight,  somewhat  elongated 
radiating  nodules. 

UNIO  DOCKUMENSIS,  new  species. 

Shell,  oblong-oval,  rounded  before,  somewhat  pointed  posteriorly; 
umbonal  region  quite  prominent,  sculptured  with  distinct,  radiating 
ridges ;  sides  rather  flattened ;  ventral  line  straight  or  slightly  incurved 
about  the  middle  of  the  shell;  ventral  region  rather  prominent  poster- 
iorly; growth  lines  strong;  valves  solid;  pallial  line  deeply  impressed; 
interior  bearing  a  ridge  running  diagonally  from  the  cardinals  toward 
the  posterior  basal  portion,  in  front  of  which  the  shell  is  much  thicker; 
cardinal  teeth  short  and  rather  stout,  laterals  solid.  Length,  60  mm.; 
height,  35  mm. ;  diameter,  25  mm. 
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Some  of  the  specimeus  are  considerably  smaller  than  the  above 
measurements,  a  few  are  a  little  larger,  and  a  number  seem  to  have 
been  somewhat  distorted  by  pressure.     Specimens  which  I  believe  to 
be  females  are  fuller  in  the  i>osterior 
part  of  the  ventral  region  than  others 
wbicb  may  be  males.    Two  casts  were 
found  the  first  year  in  which  collec- 
tions were    made    from  the  Staked 
Plains,  at  a  windmill  three  miles  north 
of  Dockum,  and  the  name  docl'umemis 
was  applied  to  these  by  Mr.  Cummins, 
tboufirh  he  did  not  describe  the  species.  ^' 

^  ^  UKIO  DOCKl'MEN'SIS,  XEW  SPKCTB8. 

On  making  clay  casts  of  some  of  the 

valves  sent,  1  was  convince<l  that  these  types  were  the  same  as  the 
more  perfect  specimens,  and  I  have  accordingly  described  the  species 
from  some  of  the  latter. 

Locality, — Southeast  corner  of  Oarza  County,  Texas;  windmill  3 
miles  north  of  Dockum ;  tank  north  of  Double  Mountain  River;  head 
of  Duck  Creek,  Dickens  County,  Texas. 

An  abundant  and  well-distributed  as  well  as  quite  variable  species, 
of  whicb  a  large  number  of  examples  were  sent,  generally  in  fair  con- 
dition, and  composed  for  the  most  part  of  crystallized  calcium  carbonate. 

In  form,  the  species  very  strongly  resembles  the  European  and  west- 
ern Asiatic  Unios  of  to-day,  but  it  is  remarkable  in  being  sculptured 
with  strong,  radiating  ridges  on  the  umbonal  area — a  character  pos- 
sessed by  all  the  recent  South  American  species,  and  somewhat  imper- 
fectly by  those  of  Australasia.  The  teeth,  however,  are  very  different 
from  the  teeth  of  these  southern  forms,  and  more  nearly  resemble  those 
of  the  North  American  Jurassic  and  Cretaceous  Unios. 

Specimens  of  what  are  perhaps  two  other  species  were  sent,  but  they 
are  not  suflBciently  well  preserved  to  describe. 

To  sum  up,  then,  these  Triassic  Unios  are  evidently  not  the  earliest 
members  of  the  genus,  since  they  show  divergent  characters,  which 
are  dominant  in  widely  distributed  and  prominent  groups  of  this  genus 
fonnd  living  at  the  present  day.  Thus  Unio  graciliratus  in  its  some- 
what broken  and  radiating  lines  possesses  characters  now  found  in  an 
assemblage  of  peculiarly  sculptured  species  of  eastern  Asia,  and  the 
teeth  of  U.  subplanatus  have  characters  like  those  of  all  or  nearly  all 
the  species  of  the  southern  hemisphere.  The  radial  beak  sculpture  is 
nnknown  at  the  present  day  outside  of  South  America  and  Australa- 
sia, wbile  the  forms  of  at  least  three  of  these  species,  as  well  as  their 
interiors,  where  exhibited,  bring  to  mind  most  strongly  the  species 
which  now  inhabit  Europe  and  western  Asia,  and  a  small  group  belong- 
ing to  the  Mississippi  area. 
Proc.  N.  M.95 ^26 
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REVISION  OF  THE  NORTH  AMERICAN  EMPID.^— A  FAMILY 
OF  TWO-WINGED  INSECTS. 


By  D.  W.  COQUILLETT, 
Honorary  Cu8todian  of  the  Collection  of  IHpiera. 


The  pbesent  paper,  which  is  entirely  preliminary  in  its  character,  is 
based  upon  a  stndy  of  the  rich  material  contained  in  the  collection  of 
the  United  States  National  Museum,  supplemented  by  my  own  collec- 
tion and  the  specimens  received  from  several  correspondents,  notably 
from  Dr.  W,  A.  Nason,  of  Algonquin,  Illinois;  Annie  Trumbull  Slosson, 
of  New  York  City;  Mr.  Charles  Robertson,  of  Carlinville,  Illinois,  and 

?  Prof.  Howard  Evarts  Weed,  of  Agricultural  College,  Mississippi.  I 
desire  in  this  place  to  thank  all  of  tliose  who  by  the  gift  or  loan  of 
s[)ecimens  or  in  other  ways  have  aided  in  the  preparation  of  this  paper, 

I  and  especially  the  authorities  of  the  United  States  National  Museum, 
for  the  privilege  of  studying  the  fine  series  of  specimens  in  the  collection 
of  that  institution.    Types  of  the  new  species,  not  previously  possessed 

,     by  the  Museum,  have  been  deposited  with  it. 

With  all  this  material  before  me,  however,  there  are  still  several  spe- 
cies of  which  I  have  seen  no  representative,  and  in  the  tables  which 

j  accompany  this  paper  I  have  in  several  instances  been  compelled  to 
make  use  of  only  those  characters  mentioned  in  the  existing  descrip- 
tions. These  tables,  despite  these  imperfections,  have  been  very  use- 
ful to  nie  in  identifying  the  species,  and  they  are  given  in  the  hope  that 
other  students  may  find  them  equally  helpful.  Only  those  genera  in 
which  new  species  are  herewith  described  are  tabulated  in  the  i)resent 
paper,  which  deals  only  with  the  North  American  forms.  . 

In  Osten  Sacken's  Catalogue  of  the  Described  Diptera  of  North 
America,  twenty-four  genera  of  Empidte  are  credited  to  our  fauna.  The 
following  observations  on  some  of  them  may  not  be  out  of  place  here: 

Tachydromia, — ^The  species  catalogued  under  this  genus  belong  to 
Platyimlpus. 

Ta<'hypeza. — The  species  placed  under  this  genus  belong  to  Tachydro- 
viia.  Macfpiart  restricted  the  latter  name  to  the  present  group  and 
applied  the  name  Platypalpus  to  the  preceding  group  three  years  before 
Meigen  proposed  the  name  Tachypeza  for  the  present  group;  conse- 
quently Macquart'a  name,  being  the  earlier,  must  be  retained.    This 

ProceedingH  of  the  United  Stat<'8  Xatioiiftl  Museum,  Vol.  XVIII— No.  1073. 
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course  has  already  been  adopted  by  Dr.  Schiner  and  the  British  ento- 
mologists. 

Synamphotera. — ^This  genus  is  not  as  yet  known  to  occur  in  our  fauna; 
in  the  single  species,  S,  hicohr,  referred  to  it  by  Loew,  the  third  vein  is 
simple,  and  not  forJ^ed;  judging  from  the  description,  this  species 
apparently  belongs  to  the  genus  Sciodromia^  Haliday,  not  heretofore 
reported  as  occurring  in  our  fauna. 

Hemerodromia, — The  species  catalogued  under  this  name  are  very 
heterogeneous,  and  in  the  present  paper  they  are  separated  into  three 
genera,  viz:  Mantipeza,  Rondani,  ife^/i^rodromia,  Meigen,  and  a  new 
genus  for  which  the  name  of  Neoplasia  is  proposed.  1  have  followed 
Bondani  in  restricting  the  genus  Hemerodromia  to  those  forms  in  which 
the  discal  cell  is  united  with  one  of  the  other  cells,  since  this  author 
appears  to  have  been  the  first  to  dismember  the  old  genus. 

Since  the  publication  of  the  above-mentioned  catalogue,  three  new 
genera  of  Empidae  have  been  proposed,  viz,  Mythicom^yia^  described  by 
the  writer,^  and  Snoplempis  and  MegacyttaruSj  published  by  Bigot* 
Enoplempis  was  known  to  the  author  in  the  male  sex  only.  Specimens 
of  what  is  evidently  the  species  described  by  him  a^  Enoplempis  cinerea^ 
were  collected  by  the  writer  in  southern  California.  The  females  do 
not  differ  in  any  respect  from  typical  species  of  EmpiSj  and  therefore 
should  not  be  separated  from  it.  Both  Loew  and  Schiner  have  described 
under  Empis  forms  structurally  identical  with  Enoplempis. 

The  genus  Megacittarusj  Bigot,  was  founded  on  a  single  female  speci- 
men without  antennsB;  this  is  evidently  the  female  of  Rhamphomyia 
limbata,  Loew,  specimens  of  which  are  in  the  National  Museum  collec- 
tion from  the  same  locality  (Colorado)  as  the  type  of  Megtwittarusj  and 
were  evidently  from  the  same  collector  (Morrison).  As  the  male  of 
E.  limbata  does  not  differ  in  any  respect  from  a  typical  Rhamphomyie^ 
this  proposed  new  genus  must  be  regarded  as  being  synonymous  with 
the  latter. 

In  the  following  pages  four  new  genera  are  established,  viz :  NeaplustUj 
Empimorpha,  Euhyhus  and  Neocota;  and  two  or  three  genera  not  here- 
tofore known  to  occur  in  our  fauna  have  been  recognized,  viz :  Manti- 
peza,  Rondani,  Sciodromia^  Haliday  (probably),  and  Meghypemsj  Loew. 

The  genus  Rilarimorpha^  Schiner,  has  by  some  authors  been  placed 
in  the  present  family,  but  it  has  much  more  affinity  with  the  Leptidae, 
to  which  family  it  has  already  been  referred  by  Osten  Sacken.  Besides 
the  analogies  mentioned  by  this  author  as  existing  between ^itorimor- 
pha  and  the  other  genera  of  Leptidae,^  may  be  mentioned  as  a  oommoD 
character  the  entire  eyes,  as  opposed  to  the  eyes  deeply  emarginate 
opposite  the  antennae,  as  they  are  in  the  Empidae. 

» Entomological  Nerws,  IV,  June,  1893,  p.  209. 

3  Bulletin  des  S^ancea  de  la  Soci^t^  Entomologique  de  France,  1880,  p.  47. 

'Loc.  eit.,  1882,p.  91. 

« Berliner  Entomol.  Zeitschrift,  1890,  XXXV,  p.  303. 
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The  following  table  contains  all  the  genera  of  Empida^  at  present 
known  to  occur  in  North  America: 


ANALYTICAL  KEY  TO   THE  NORTH   AMERICAN    GENERA   OF   EMPID^. 


1.  Third  longitudinal  vein  forked 2 

Third  longitiidiual  vein  simple^  not  forked 16 

2.  Discal  cell  present,  complete 4 

Discal  cell  nnited  with  one  of  the  other  cells 3 

3.  With  only  two  veins  issuing  from  the  discal  coll,  the  anterior  one  forked 

Hemerodromia  (p.  391). 
With  three  veins  issning  from  the  discal  cell,  the  anterior  one  simple,  not 

forked Neoplasia  (p.  392). 

4.  Three  veins  issue  from  apex  of  discal  cell 5 

Two  veins  issue  from  discal  cell,  fourth  vein  forked,  prohoscis  perpendicular 

Maniipeza  (p.  392). 

5.  Anterior  branch  of  the  third  vein  terminates  in  the  costa  (except  in  some 

species  of  Empis) 6 

Anterior  branch  of  the  third  vein  terminates  in  the  second  vein ;  anal  cell  as 
long  ns  the  second  basal,  the  vein  at  its  apex  perpendicular  to  hind 
margin  of  the  wing Blepharoprocta. 

6.  Proboscis  shorter  or  but  slightly  longer  than  heigh  t  of  head 7 

Proboscirt  much  longer  than  height  of  head;  vein  at  apex  of  anal  cell  nearly 

parallel  with  the  hind  margin  of  the  wing 12 

7.  Vein  closing  the  anal  cell  nearly  perpendicular  to  the  hind  margin  of  the 

wing 8 

Vein  closing  the  anal  cell  nearly  parallel  with  the  hind  margin  of  the  wing.      9 

8.  Anterior  branch  of  third  vein  connected  with  the  second  by  a  cross  vein; 

veins  2  and  3  undulating;  wings  dotted  over  their  entire  surface 

Ardoptera, 
Anterior  branch  of  third  vein  not  connected  with  the  second;  veins  never 
undulating;  wings  not  dotted  over  their  entire  surface;  alulae  well 
developed Brachystoma  (p.  393). 

9.  Antenna)  throe  jointed 10 

Antenna)  one-fifth  as  long  as  the  head,  apparently  only  two  jointed,  last 

joint  oval;  style  thick,  nearly  half  as  long  as  the  antennae;  proboscis 
very  short Harmopeza. 

10.  Antennal  style  nearly  twice  as  long  as  the  third  joint ;  proboscis  soft,  much 

shorter  than  the  head 11 

Antennal  style  scarcely  longer  or  shorter  than  the  third  joint;  i)robo8ci8 

usually  rigid Hilara  (p.  394). 

11.  AlulsB  well  developed Gloma. 

Alnlie  very  small Cfinocera. 

12.  Proboscis  directed  downward  or  backward 13 

Proboscis  dirooted  forward ;  arista  of  antennsp  very  short Iteaphila. 

13.  Face  naked : 14 

Fare  clothed  with  bristly  hairs Empimorpha  (p.  396). 

14.  Hind  legs  hmger  than  the  others,  hind  femora  scarcely  or  not  at  all  thick- 

ened       15 

Hind  legs  not  longer  than  the  others,  hind  femora  greatly  thickened,  eyes  in 

both  sexes  widely  separated Pachymeria, 

15.  Proboscis  not  or  scarcely  longer  than  height  o f  head TTilara  (p.  394 ). 

Proboscis  considerably  longer  than  height  of  head Empis  (p.  397). 
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16.  Aual  cell  present,  sixth  vein  never  wholly  wanting 17 

Anal  cell  wholly  wanting,  only  the  vein  at  its  apex  sometimes  present, 

sixth  vein  wholly  wanting,  discal  cell  united  with  one  of  the  other 
cells \ 31 

17.  Discnl  cell  present,  complete IS 

Discal  cell  united  with  one  of  the  other  cells 30 

18.  Three  veins  issue  from  the  discal  cell,  fourth  vein  always  simple,  never 

forked.^ 19 

Two  veins  issue  from  the  discal  cell 23 

19.  Vein  at  apex  of  aual  cell  nearly  parallel  with  the  hind  margin  of  the  wing, 

anal  cell  much  shorter  than  the  second  basal 20 

Vein  at  apex  of  anal  cell  not  parallel  with  the  hind  margin  of  the  wing,  aual 

cell  almost  as  long  as  or  longer  than  the  second  basal  cell 22 

20.  Proboscis  as  long  as  or  longer  than  height  of  head,  antenniie  distinctly  three 

jointed 21 

Proboscis  shorter   than  height  of  head,  antennae   apparently  two  jointed 

Microphorns  (p.  409). 

21.  Face  naked  lihamphomyia  (p.  409). 

Face  clothed  with  bristly  liairs  Neocota  fp.  434), 

22.  Second  vein  terminates  in  the  costa,  anal  cell   closed  far  from  the  wing 

margin Sciodromia. 

Second  vein   terminates   in  the  first,   anal  cell  reaches  the  wing  margin 

Mythicomyia  (p.  409). 

23.  Fourth  vein  simple,  not  forked 24 

Fourth  vein  forked,  aual  cell  as  long  as  or  longer  than  the  second  basal, 

the  vein  at  its  apex  nearly  perpendicular  to  the  hind  margin  of  the 
wing Meghypemn  (p.  435). 

24.  Vein  at  apex  of  anal  cell  nearly  x)erpeudicular  to  the  hind  margin  of  the 

wing 25 

Vein  at  apex  of  anal  cell  nearly  parallel  with  the  hind  margin  of  the  wing 

Some  females  of  Bhamphomyia  (p.  409). 

25.  Anteuual  arista  apical 26 

Anteuual  arista  subdorsal,  third  autennal  joint  oval,  anal  cell  shorter  than 

the  secoud  basal Ocydromia. 

26.  Anal  cell  as  loug  as  or  longer  than  the  second  basal 27 

Aual  cell  shorter  thau  the  second  basal,  origin   of  secoud  vein  from  the 

first  nearer  to  the  humeral  thau  to  the  small  cross  vein.  Lepiopeza  (p.  435). 

27.  Origin  of  the  secoud  veiu  nearer  the  small  cross  vein  than  to  the  humeral, 

or  midway  between  them 28 

Origin  of  the  secoud  veiu  nearer  the  humeral  than  to  the  small  cross  vein 

Syneches  (p.  436). 

28.  Veiu  between  first  aud  secoud  basal  cells  present 29 

Veiu  between  first  aud  secoud  basal  cells  wanting Syndyas, 

29.  Eyes  in  both   sexes  widely  separated  on  the  face,  under  side  of  first  two 

joints  of  hind  tarsi  bearing  short  black  s])iues Hybos  (p.  437). 

Eyes  in  both  sexes  contiguous  on  the  face,  under  side  of  hind  tarsi  destitute 

of  stout  black  spines Eukybus  ( p.  437). 

30.  Middle  femora  sleuder,  vein  at  ai)ex  of  aual  cell  uearly  parallel  with  the 

hiud  margin  of  the  wing CyrtoM<u 

Middle  femora  greatly  thickened,  vein  at  apex  of  anal  cell  nearly  perpeq- 

dicular  to  the  hind  margin  of  the  wing Ftatypalpus  (p.  438). 

31.  Antennal  arista  apical 32 

Autennal  arista  dorsal  or  subdorsal 33 

32.  Front  femora  thickened Taohydromia  (p.  439). 

Front  femora  not  tliickened Drapeiin. 

33.  Palpi  broad,  front  of  a u  equal  bread th Stili)on. 

Palpi  narrow,  elongate ,....,.  Phgnetttisoa. 


,..,.,.  Pko 
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Genus  HEMERODROMIA,  Meigen. 

The  occurrence  in  North  America  of  H,  precatoria^  Meigen,  rests  on 
Walker's  authority,  and  will  require  verifying  before  being  accepted. 
Our  species  are  brought  together  in  the  following  table: 

ANA.LYTICA.L   KEY   TO  THE   SPECIES   OF   HEMERODROMIA. 


ADal  ceU,  or  at  least  the  cross  vein  at  its  apex,  present. 

Thorax  and  abdomen  yellow defecta. 

Thorax  and  abdomen  black albipes. 

Anal  ceU  wholly  absent. 

1.  Thorax,  or  at  least  the  plenra  and  sternum,  red  or  yellowish 2 

Thorax  wholly  black,  no  large  tabercle  on  underside  of  front  femora  near  the 

base captua  (p.  391). 

2.  With  a  medio-dorsal  black  vitta  on  the  thorax,  front  femora  destitute  of  a 

large  tubercle  on  the  under  side  near  the  base enipiformis. 

With  two  black  dorsal  vitta^  on  the  thorax,  front  femora  bearing  a  large, 

spine  tipped  tubercle  on  the  under  side  near  the  base suptrstitiosa. 

With  no  black  vitta  on  the  thorax,  front  femora  as  in  the  preceding  species 

rogatoris  (p.  392). 

HEMERODROMIA   CAPTUS,  new  species. 

Male. — Head  black,  white  pollinose,  depressed;  antennae  and  pro- 
boscis light  yellow;  proboscis  rigid,  slightly  shorter  than  height  of 
head,  j)rojecting  obliquely  backward;  first  antennal  joint  one-half  as 
long  as  the  second,  the  third  two  and  a  half  times  as  long  as  the  second 
and  one  and  a  half  times  as  broad,  broadly  oval  but  tapering  to  the 
apex,  the  apical  tliird  stylitbrm;  upper  side  of  third  joint  short  pilose; 
style  robust,  one-third  as  long  as  the  third. joint;  eyes  bare,  widely 
separated.  Thorax,  scutellum,  metanotum,  pleura,  and  sternum  black, 
opaque  grayish  pollinose,  bristles  of  tliorax  and  of  scutellum  micro- 
scopic. Abdomen  brownish  black,  the  sides  narrowly,  front  corners  of 
each  segment  and  the  venter,  yellow.  Legs,  including  tlie  coxte,  light 
yellow,  front  femora  not  longer  than  the  coxas  greatly  thickened, 
nearly  three  times  as  tliick  as  the  tibiae,  with  small  teeth  below,  as  has 
also  the  tibise.  Base  of  front  femora  destitute  of  a  tubercle  on  the 
inner  side  beyond  apex  of  the  folded  tibia%  the  spine  at  this  point 
springing  directly  from  the  surface.  Wings  hyaline,  stigma  wanting, 
as  are  also  the  discal  and  anal  cells;  second  basal  cell  exceeding  the  first 
by  about  twice  the  length  of  the  cross  vein  at  apex  of  the  second; 
upper  fork  of  fourth  vein  about  equaling  the  length  of  the  penultimate 
section  of  that  vein.     Ilalteres  light  yellow. 

Type. — No.  3151,  U.S.N.M.;  length,  2  to  3  mm.  Five  specimens 
in  the  National  Museum  collection. 

Locality. — New  York. 
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HEMERODROMIA  ROGATORIS,  new  species. 

The  male  diflfers  from  H.  captus  as  follows:  Thorax,  scatellnm,  metano- 
turn,  pleura,  and  sternum  light  red.  Abdomen  in  middle  of  dorsum 
brownish  red,  the  seventh  segment  wholly  light  yellow;  hyjjopygiam 
large,  projecting  both  above  and  below  the  abdomen,  reddish  brown. 
Middle  and  hind  coxie  light  red;  on  the  under  side  of  each  front  femur 
near  its  base,  and  just  beyond  the  tip  of  the  folded  tibia,  is  a  rather 
large  blunt  tubercle,  bearing  at  its  summit  a  stout  spine  directed 
obliquely  forward. 

Type. — No.  3152,  II.S.N.M.;  length,  4  mm.     A  single  specimen. 

Locality, — North  Carolina. 

NEOPLASTA,  new  genus. 

Head  somewhat  depressed,  eyes  widely  separated  in  both  sexes; 
antenna",  much  shorter  than  the  head,  three  jointed,  third  joint  oval, 
slightly  longer  than  broad,  jwinted  at  the  apex,  thickly  short  pilose; 
style  apical,  robust,  much  shorter  than  the  third  joint;  iiroboscis  pro- 
jecting downward,  subequal  in  length  to  height  of  head;  palpi  small, 
nearly  cylindrical.  Front  cox*  two-thirds  as  long  as  the  front  femora, 
the  latter  nearly  twice  as  thick  as  the  other  femora,  which  are  slender; 
none  of  the  tibite  armed  with  a  stout  spur  at  the  tip.  Wings  with  the 
third  vein  forked,  the  discal  cell  present  and  sending  three  veins  to  the 
wing  margin ;  second  basal  cell  united  with  the  discal,  anal  cell  present, 
the  vein  at  its  apex  nearly  perpendicular  to  the  hind  margin  of  the  wing. 

Type. — Hemerodromia  scapularis,  Loew,  in  the  Museum  of  Compara- 
tive Zoology,  Cambridge,  Massachusetts. 

Genus  MANTIPEZA,  Rondani. 

ANALYTICAL   KKY   TO   THK   8PECIE8   OF   MANTIPEZA. 

1.  Thorax  largely  yellow,  abdomen  aod  venter  partly  yellow 2 

Thorax  and  abdomen  wholly  ash-gray,  stigma  of  wings  yellowish  brown.. ralttZa. 

2.  Lateral  margins  of  thorax  black,  scutellum  blackish 3 

Lateral  margins  of  thorax  yellowish,  scutellum  light  yellow paUoris  (p.  392). 

3.  Thoraxwithamedio-dorhalblackvitta,  stigma  of  wings  round,  black noiata. 

Thorax  destitute  of  such  a  vitta,  stigma  very  pale  yellowish,  scarcely  visible 

obioleta. 

Loew's  three  species  of  this  genus  were  origiually  described  under 
Hem  erodromia. 

MANTIPEZA   PALLORIS,  new  species. 

Male  and  female. — Head,  black;  face,  cheeks,  and  lower  part  of  front 
nearly  to  the  lowest  ocellus,  yellow,  densely  white  pollinose^  antennse, 
proboscis,  and  palpi,  light  yellow.  Thorax  reddish  yellow,  marked 
with  two  slightly  darker  vittju  and  with  a  whitish  stripe  between  them; 
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pleura  reddish  yellow;  scutellum  light  yellow,  bearing  two  long  apical 
and  two  much  shorter  lateral  bristles;  metanotum  reddish  brown; 
abdomen  yellow,  with  a  medio  dorsal,  indistinct  brownish  vitta;  legs 
and  halteres  yellow;  wings  hyaline;  stigma  wanting. 

Types.— Nos.  3153  and  3154,  U.S.X.M.;  length,  4  to  5  mm.  Three 
males  and  one  female. 

Locality. — New  Hampshire. 

Genus  BRACHYSTOMA,  Meigen. 

The  species  described  by  Loew  belong  to  Blepharoproctaj  a  genus 
which  he  founded  for  their  reception. 

BRACHYSTOMA  ROBERTSONII,  new  species. 

Male. — Head  black,  gray  pollinoae;  eyes  separated  as  widely  as  the 
upper  ocelli,  facets  of  a  uniform  size;  face  naked,  scarcely  one-half  as 
wide  as  the  front;  antenna  yellow,  the  thind  joint  except  at  base,  and 
the  style,  brown;  first  joint  shorter  than  the  second,  the  third  lanceo- 
late, scarcely  twice  as  long  as  broad,  twice  as  long  as  the  second;  style 
terminal,  curved,  one-third  longer  than  the  third  joint ;  proboscis  yellow, 
thick,  ])erpendicular,  nearly  two-thirds  as  long  as  height  of  head;  palpi 
whitish,  perpendicular.  Thorax  very  shining  black;  pleura  blackish, 
opaque  light  gray  pollinose;  metanotum  and  scutellum  the  same,  the 
latter  bearing  two  bristles ;  no  pile  in  front  of  halteres.  Abdomen  com- 
pressed, shining  yellowish,  a  large  dorsal  blackish-brown  spot  on  each 
segment;  hypopygium  large,  ascending,  each  upper  lamella  produced 
at  the  outer  angles  into  a  pair  of  long,  erect,  cylindrical,  brown  pro- 
cesses; middle  lamellae  very  large,  each  bearing  at  its  tip  a  rather  large 
curved  process,  in  front  of  which  is  a  small,  pilose  tubercle,  while 
behind  it  is  a  smaller  tubercle  bearing  a  few  long  whitish  bristles;  the 
inner  side  of  each  middle  lamella  bears  a  long,  cylindrical,  brown-tipped 
process;  filament  slender,  arcuate,  proceeding  from  apex  of  the  rather 
large  lower  lamella.  Legs,  including  the  coxae,  yellow ;  front  coxae  not 
one-half  as  long  as  their  femora;  front  and  hind  femora  slender,  the 
middle  greatly  thickened,  nearly  twice  as  thick  as  the  front  ones;  their 
under  sides  thickly  beset  with  very  short  black  spines  and  with  longer 
black  bristles;  inner  side  of  middle  tibijc  also  thickly  beset  with  very 
short,  black  spines;  hind  femora  bearing  a  black  bristle  on  front  side 
before  the  apex,  a  similar  one  on  outer  side  of  hind  tibiae  near  the  base; 
all  metatarsi  nearly  equally  slender,  the  hind  ones  one-third  longer  than 
the  others.  Knob  of  halteres  yellow.  Wings  nearly  hyaline,  stigma 
wanting,  first  basal  cell  slightly  longer  than  the  anal,  which  is  a  trifle 
longer  than  the  second  basal. 

Type — 'No.  3155,  U.S.K.M.;   length,  4  mm.    Keceived  by  the  author 
from  Mr.  Charles  Robertson. 

Locality. — Illinois. 
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Genus  HILARA,  Meigen. 

ANALYTICAL   KEY  TO   THE   SPECIES   OF   HILARA. 


1.  Thorax  Mack % 

Thorax,  femora,  and  haltores  yellow 2 

Thorax  and  abdomen  metallic  green viridis  (p.  395). 

2.  Tarsi  wholly  brown,  pile  on  inner  side  of  middle  tibiae  long ttsiat'ea. 

Tarsi  brown  only  at  apex,  elsewhere  yellow,  pile  on  inner  side  of  middle 

tibia'  short luiea. 

3.  Femora  black 10 

Femora  yellowish 4 

4.  Knob  of  halteres  yellowish 6 

Knob  of  halteres  black 5 

5.  Wings  darker  at  apex  than  toward  the  base,  scutellnm  bearing  six  bristles; 

length,  5  mm umhroia. 

Wings  not  darker  at  apex   than   elsewhere,  scutellnm  bearing  only  four 

bristles ;  length,  3  mm gracilU. 

AVings  gray ;  length  of  body,  2  mm migrata. 

6.  Abdomen  wholly  black 7 

Abdomen  on  basal  half  yellow,  palpi  yellow,  stigma  blackish  brown hamlU, 

7.  Posterior  legs  and  the,  stigma  blackisli plebeja. 

Posterior  legs  largely  or  wholly  yellow 8 

8.  Palpi  yellow,  stigma  blackish 9 

Palpi  black,  stigma  obsolete macroptera. 

9.  Pile  of  thorax  in  rows,  front  metatarsi  thickened,  ovate ecriata. 

Pile  not  in  rows,  front  metatarsi  not  thickened,  antenna*-  of  male  eight  times 

as  long  as  the  head johnsoni  (p.  395). 

10.  Knob  of  halteres  black 12 

Knob  of  halteres  yellowish,  palpi  black 11 

11.  Stigma  brownish  black,  knees  yellow triviitata. 

Stigma  obsolete,  knt^es  whitish leucoptera. 

12.  Stigma  brownish  black  — 13 

Stigma  obsolete,  palpi  black,  front  femora  in  both  sexes  very  thick,  knees, 

tips  of  front  tibiae  and  their  tarsi  yellow t feinoraia, 

13.  Thorax  gray ish-black,  never  velvety 14 

Thorax  and  head  velvet  black,  sen telliim  and  abdomen  shining,  palpi  black, 

cox;u  and  legs  wholly  black reluiina, 

14.  Abilonieii  shining  or  snbshiuing 17 

Abdomen  opaqne,  palpi,  coxje,  and  legs,  excepting  the  knees,  wholly  black..     1& 

15.  Front  velvet  bbick,  wings  blackish irisiis. 

Front  grayish,  not  velvety ;  wings  hyaline  or  pale  gi*ayish 16 

16.  Pile  of  abdomen  largely  yellowish,  thorax  marked  with  three  blackish  vitta? 

can  a  (p.  395). 
Pile  of  abdomen  black,  thorax  not  vittate mticolor. 

17.  Palpi  yellow 19 

Palpi  black,  coxa*  and  legs,  excepting  the  knees,  black 18 

18.  Thorax  shining,  not  vittate atra. 

Thorax  opaque  gray  pollinose,  marked  with  throe  black  vitta* mutabilii, 

19.  Front  coxa*  and  base  of  front  femora  yellow,  wings  pale  grayish nigriventrin. 

Frout  coxjc  and  base  of  femora  black,  wings  hyaline brevipHa. 

Hilara  iransfwja^  Walker,  is  too  imperfectly  described  to  admit  of 
giving  it  a  i)lace  in  this  table. 
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HILARA  JOriNSONI,  new  species. 

Male  and  female. — Black;  the  palpi,  lialteres,  coxie,  femora  and  tibiae 
yellow.  Eyes  of  male  separated  over  twice  the  width  of  the  lowest 
ocellus.  Head,  thorax,  and  scutellum  opaque  gray  pollinose,  that  on 
the  thorax  somewhat  yellowish,  their  short  pile  and  bristles  black;, 
scutellum  bearing  four  bristles;  abdomen  subshining,  its  pile  rather 
long,  black.  Wings  hyaline,  stigma  dark  brown.  Proboscis  of  male 
slightly  over  one-half  as  long  as,  in  the  female  fully  as  long  as,  height 
of  head.  Antennse  of  female  three  times  as  long  as  the  head,  but  in 
the  male  excessively  long,  being  fully  eight  times  as  long  as  the  head^ 
the  third  joint  five  times  as  long  as  the  first,  the  style  three-fourths^ 
as  long  as  the  third  joint  and  coiled  spirally  toicard  its  tij),  a  character 
not  occurring  in  any  other  Empid  known  to  me. 

Types. — Nos.  3156  and  3157,  U.S.X.M.  Three  males  and  one  female^ 
length,  3.5  to  4  mm.  Collected  by  ^Ir.  C.  W.  Johnson,  of  Philadelphia^ 
Pennsylvania,  after  whom  I  take  pleasure  in  naming  this  remarkable 
species. 

Locality. — Eufaula,  Alabama. 

HILARA  CANA,  new  species. 

Male. — Wholly  black,  including  the  palpi  and  knees.  Head  opaque, 
gray  pollinose,  the  pile  black.  First  two  antennal  joints  subequal  in 
length,  the  third  three  times  as  long  as  the  second,  style  nearly  as  long 
as  the  third  joint.  Proboscis  as  long  as  height  of  head.  Eyes  widely 
separated.  Thorax  opaque  gray  pollinose,  marked  with  three  brownish- 
black  vittte,  pile  and  bristles  black ;  pleura  naked.  Scutellum  bearing 
four  black  bristles.  Abdomen  and  hypopygiuni  opafjue  gray  pollinose, 
the  pile  largely  yellowish.  Legs  bearing  rather  long  scattered  pile, 
none  of  the  femora  unusuall}'  robust,  front  tibia*  more  robust  than  the 
middle  ones,  front  metatarsi  greatly  enlarged.  Wings  hyaline,  stigma 
grayish-black. 

"Female. — Like  the  male,  except  that  the  front  tibiai  are  not  thicker 
than  the  middle  ones,  and  the  front  metatarsi  are  not  enlarged. 

Types.— ^OH.  3158  and  3159,  U.S.N.M.;  length,  3  to  4  mm.  Twelve 
males  and  seven  females  collected  by  the  writer  in  February  and  March. 

Locality. — Southern  California. 

HILARA  VIRIDIS,  new  species. 

Male. — Shining  metallic  green,  the  pleura  largely  black,  antennre, 
proboscis,  hypopygium,  and  legs  yellowish  brown ;  eyes  separated  width 
of  lower  ocellus;  proboscis  slightly  shorter  than  height  of  head ;  haltere* 
black;  pile  and  bristles  of  entire  body  black;  scutellum  bearing  only 
two  bristles;  wings  hyaline,  veins  yellowish,  anterior  branch  of  third 
vein  perpendicular  to  that  vein. 

Type.—^o.  3160,  U.S.N.M.,  a  single  specimen;  length,  2.5  mm.  Col- 
lected by  Mr.  T.  D.  A.  Cockerell,  November  3,  1892. 

LocaUty.-KmgsU>n,  Jamaica,  West  Indies.  ^^^  ^^ ,,GoOgle 
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EMPIMORPHA,  new  genus. 

Same  as  Umpis,  except  tbat  the  face  is  covered  with  long  bristly  hairs; 
antennal  style  apical,  proboscis  directed  downward,  longer  tbau  height 
of  head;  third  vein  forked;  discal  cell  perfect,  seoding  three  veins  to 
the  wing  margin;  anal  cell  shorter  than  the  second  basal,  the  vein  at 
its  apex  nearly  parallel  with  the  hind  margin  of  the  wing. 

Type. — Empimorpha  comantis,  new  species,  described  below. 

Two  species,  both  from  California,  occur  in  our  fauna. 

ANALYTICAL  KRY  TO   THE   SPECIKS   OF  EMPIMORPHA. 


Wii)g8  brown,  costal  cell  reddisli,  pile  in  front  of  halteres  and  on  sides  of  abdo- 
nieu  black  barbata. 

Wings,  inoladiDg  the  costal  cell,  hyaline  or  grayish,  pile  in  front  of  halteres  and 
on  sides  of  abdomen  whitish comantis, 

EMPIMORPHA  COM ANTIS,  new  species. 

Male. — Head  black,  gray  pollinose;  pile  efface  mixed  black  aud  white; 
«yes  narrowly  separated,  the  space  betweeu  them  being  narrower  than 
width  of  lowest  ocellus,  the  upper  facets  noticeably  larger  than  the  lower 
ones;  anteuuae  black,  the  second  joint  reddish,  slightly  over  one-third 
as  long  as  the  first;  third  joint  subequal  with  the  first,  twice  as  long 
as  broad;  style  slender,  as  long  as  the  third  joint;  proboscis  two  and 
one-half  times  as  long  as  height  of  head,  projecting  obliquely  down- 
ward and  backward;  palpi  slender,  curving  u])ward,  yellowish,  the  base 
brown,  the  pile  black  and  white.  Thorax  blaek,  shining,  three  vittae 
xind  the  broad  lateral  margins  opaque  gray  pollinose;  pile  of  thorax 
very  abundant,  whitish,  two  longitudinal  Rtrii)es  of  largely  black  pile 
on  the  dorsum ;  pleura  black,  gray  pollinose,  its  pile  whitish.  Scutel- 
Imn  black,  thickly  whitish  pilose,  destitute  of  stout  bristles.  Abdomen 
shining  black,  depressed,  twice  as  long  as  wide;  its  pile  very  abundant, 
on  the  first  two  segments  and  sides  of  the  others  largely  whitish,  ou 
dorsum  of  remaining  segments  mostly  black;  hyx)opygiuin  small,  cen- 
tral filament  hidden  except  at  base.  Legs  rather  robust,  reddish  yellow; 
coxjp,  under  side  of  each  femur,  apex  of  each  tibia,  and  of  each  tarsal 
joint,  blackish ;  legs  simple,  the  pile  abundant.  Knob  of  halteres  black. 
Wings  hyaline,  grayish  toward  the  apex ;  veins,  stigma,  and  a  spot  above 
furcation  of  second  and  third  veins,  dark  brown. 

/'emfl/e.— Same  as  the  male,  except  that  the  first  abdominal  segment 
and  the  bases  of  the  second  and  third  are  opaque  gray  pollinose. 

Types.— ^os.  3161  and  3102,  U.S.X.M.;  length,  11  mm.  A  male  and 
female  were  received  from  Mr.  (Jharles  Fuchs,  of  San  Francisco,  Cali- 
fornia. 

Locality. — Northern  Cali  fornia. 
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Genus  EMPIS,  Linnaeus. 

As  stated  on  a  preceding  P^g^?  Enoplempis  mira^  Bigot,  and  E.  cin- 
ereaj  Bigot,  both  belong  to  Einpis.  However,  as  the  name  Kmpis 
cinerea  is  preoccupied  for  a  European  species,  Bigot's  description  of 
E,  cinerea  should  be  canceled. 

Empls  geniculata,  Kirby,  is  evidently  a  synonym  of  E.  luctuosa^  Kirby. 

Etnpis  sociabilis,  Williston,  is  described  in  the  Kansas  University 
Quarterly.^ 

Empis  agasthus,  Walker,  is  too  imperfectly  described  to  be  admitted 
in  the  table  given  below;  it  is  from  Hudsons  Bay;  is  black,  the  halteres 
and  legs  yellowish,  apices  of  femora,  of  tibiae,  and  of  tarsi  blackish^ 
the  wings  colorless;  length,  3  mm. 

ANALYTICAL  KEY  TO  THE   SPECIES  OF  EMPIS, 


1.  Thoraxy  inclading  the  pleura,  whoUy  Mack IS 

Thorax,  or  at  least  the  pleura,  and  also  the  femora^  largely  or  wholly  yel- 
lowish       2 

2.  Enoh  of  halteres  yellowish 5 

Knoh  of  halteres  blackish,  head  black,  thorax  with  a  medio-dorsal  black 

vitta leptogastra, 

3.  Thorax  yellowish,  marked  with  four  or  five  blackish  vitta* 4 

Thorax  not  vittate,  or  with  a  medio-dorsal  vitta,  or  the  entire  dorsum  gray- 
ish black 8 

4.  Head  grayish  black 5 

Head  and  abdomen  yellow;  hind  femora  black  vittate,  and  in  the  male  fur- 
nished with  teeth-like  processes  on  the  under  side  near  the  apex ;  hind 
tibisB  furnished  with  similar  processes  near  the  base mtro. 

5.  Abdomen,  except  sometimes  at  apex,  wholly  black,  coxte  black 6 

Abdomen  yellow,  base  of  each  segment  blackish,  coxu?  yellow,  femora  not 

vittate,  hind  femora  and  tibia;  of  male  simple sordida^ 

6.  Front  and  middle  femora  black  vittate,  antennse  yellow  except  at  tip,  pro- 

boscis as  long  as  the  thorax eudamides. 

Front  and  middle  femora  destitute  of  black  vittte 7 

7.  Proboscis  shorter  than  the  body,  antennae  wholly  black,  dorsum  of  thorax 

never  grayish,  wings  brownish oUiut^ 

Proboscis  nearly  as  long  as  the  body,  first  two  joints  of  antennae  yellowish, 

dorsum  of  thorax  grayish,  wings  hyaline abcirus^ 

8.  Head  yellowish 9 

Head  blackish 12 

9.  Abdomen  yellowish,  unmarked 10 

Abdomen  blackish,  sides  and  hind  margin  of  each  segment  yellow,  eyes  of 

male  separated,  hind  legs  furnished  with  teeth-like  processes armipes. 

10.  First  two  joints  of  antennse  yellow ;  length,  4  mm II 

First  two  joints  of  antennie  black ;  length,  6  mm oolonica. 

11.  Anterior  branch  of  third  vein  connected  with  the  second  by  a  cross  vein,  all 

cross  veins  bordered  with  brown p<gciloptera* 

Anterior  branch  not  connected  with  the  second  vein,  cross  veins  not  bor- 
dered  pallida, 

^Vol.  II,  p.  76  (1893). 
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12.  Abdomen,  except  some  times  the  sides,  wholly  blackish ;  antennae  black U 

Abdomen  yellowish ;  apex  of  each  segment,  and  sometimes  a  median  vitta, 

blackish;  dorsum  of  thorax  grayish  black 13 

Abdomen  and  thorax  yellow,  nnmarked;  eyes  of  male  sabcontignous ;  fila- 
ment of  hypopygium  free,  slender,  arcuate rnfe$oau. 

13.  Abdomen  with  a  medio  dorsal  black  vitta,  first  two  joints  of  antennie  black, 

pleura  nnmarked longipts. 

Abdomen  destitute  of  a  mcdio-dorsal  vitta,  first  two  joints  of  anteunap 
yellow,  pleura  marked  with  black,  scutellum  bearing  four  bris- 
tles   *Mj«i7<f(p.403). 

14.  vSides  of  thorax  and  of  venter  not  thickly  pilose 15 

Sides  of  thorax  and  of  venter  covered  with  long,  abundant  yellow  pile,  lanirwtrii. 

15.  Tibia)  wholly  yellow,  hind  legs  simple amptif. 

Tibia  black  on  apical  part,  hind  femora  near  the  apex  and  hind  tibia'  near 

the  base  furnished  with  teeth-like  processes  in  the  male;  eyes  widely 
separated,  scutellum  bearing  two  bristles loripedis  (p.  4(10). 

16.  Femora  black  or  very  dark  brown 42 

Femora  largely  or  wholly  yellowish 17 

17.  Knob  of  halteres  yellowish 22 

Knob  of  haltorcs  blackish 18 

18.  Front  Jind  middle  coxjp  black W 

Front  and  middle  coxte  yellow,  anterior  branch  of  third  vein  usually  ending 

in  the  second,  eyes  of  male  contiguous,  filament  of  hypopygium  slen- 
der, hidden  except  on  basal  part ;  both  sides  of  each  femur  and  tibia, 
and  upper  side  of  front  and  hind  metatarsi  in  the  female  ciliate  with 
scales clau9a  (p.  401). 

19.  Pile  of  abdomen  black,  sparse;  that  of  thorax  sparse 30 

Pile  on  sides  of  abdomen  white,  abundant,  thorax  thickly  pilose,  scutellum 

X)ilose  and  bearing  twelve  marginal  bristles,  hind  femora  twice  as  thick 
as  their  tibia*,  antcunal  style  as  long  as  the  third  joint. .  comantis  (p.  402). 

20.  Palpi  yellow ;  length,  7  to  9  mm 21 

Palpi  black,  apices  of  tibiae  blackish,  wings  brownish,  eyes  of  male  contig- 
uous, filament  of  hypopygium  hidden ;  length,  4  mm spilopiera, 

21.  Scutellum   bearing  t<.'n  marginal  bristles,  abdomen  on  first  four  segments 

opaque  gray  polliuose,  wings  hyaline valentis  (p.  402). 

Scutellum  bearing  only  four  bristles,  abdomen  shining,  wingfs  brownish  gray, 

eyes  of  male  8oi)arated,  filament  of  by i)opygium filiform.-  hiimih  (p. 403). 

22.  "Wings  hyaline  or  grayish 24 

"Wings  brown 23 

23.  Antennal  stylo  almo.st  one-half  as  long  as  the  broad  third  joint,  eyes  of  male 

widely  separated ienebrosa  (p.  4(U). 

Antennal  stylo  less  than  one- fourth  as  long  as  the  elougated  third  joint,  eyes 

of  male  contiguous sjifCfabiUs. 

24.  Abdomen  black  or  dark  brownish 27 

Abdomen  yellowish,  sometimes  marke«l  uitli  black 2.") 

25.  Dorsum  of  abdomen  not  marked  with  black  in  the  middle 26 

Dorsum  of  abdomen  more  or  less  black  in  the  middle,  eyes  of  male  widely 

separated,  filament  of  hypopygium  very  thick  at  base,  then  suddenly 
attenuated ;  length,  G^.  mm loripedis  (p. 400). 

26.  "With  a  long  bristle  on  costa  near  its  base,  pile  of  abdomen  black,  stigma  dis- 

tinct; length,  G  mm Ursa  (p.  4G4). 

Without  such  a  bristle,  pile  of  abdomen  whitish,  stigma  wanting;  length, 

3$  mm compia  (p.  405). 

27.  Pile  in  front  of  halteres  black 30 

l*ilo  in  front  of  halteres  whitish;  len«^th.  6  to  7  mm 28 
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28.  Scntellum  bearing  at  least  six  bristles,  niider  side  of  apical  half  of  bind  femora 

of  female  ciliate  witb  scales rarida  (p.  403). 

Scntellum  bearing  only  two  bristles,  both  sides  of  middle  and  hind  femora 

and  tibisB  of  female  ciliate  with  scales captus  (p.  405). 

Scntellum  bearing  fonr  bristles,  legs  of  female  not  ciliate 29 

29.  AVings  grayish,  stigma  distinct avida  (p.  405). 

Wings  Tvhitish,  stigma  wanting levicula  (p.  406). 

30.  Males 31 

Females 36 

31.  Filament  of  hypopygium  free,  at  least  on  lower  half 32 

Filament  hidden,  eyes  widely  separated ;  hind  femora  on  under  side  near  the 

tip,  and  hind  tibiae  near  the  base,  bearing  teeth-like  processes. ..  poplitea, 

32.  Hind  femora  near  the  tip  and  hind  tibiie  near  the  base  destitute  of  teeth- 

like  proce8se.s 33 

Hind  femora  and  tibia?  bearing  such  processes,  eyes  separated manca  (p.  406). 

33.  Abdomen  shining 34 

Abdomen  opaque,  eyes  widely  separated,  hind  trochanters  produced  at  apex 

and  ciliate  with  black  spines;  filament  of  hypopygium  unusually 
thick  at  base 35 

34.  Front  coxsp  black,  eyes  widely  separated,  scntellum  bearing  four  bristles,  wing 

veins  brown ;  length,  5  mm. ;  antennal  style  one-third  as  long  as  the 
third  joint otiosa  (p.  407). 

Front  coxjE  black,  veins  brown,  antennal  style  over  one-half  as  long  as  third 

joint humile  (p.  403). 

Front  coxff)  yellow,  wing  veins  white ;  length,  3  mm varipes. 

Front  coxf©  brown,  scntellum  bearing  only  two  bristles,  all  femora  not  fur- 
nished with  black  spines  on  the  under  side,  wing  veins  blackish ;  length, 
4  mm distana, 

35.  Hypopygium  with  a  backwardly  curving,  lunate  process  on  its  under  side, 

wings  pure  hyaline,  pollen  of  abdomen  light  gray reciproca, 

Hypopygium  destitute  of  such  a  process,  wings  grayish,  pollen  of  abdomen 

brownish nuda. 

36.  Abdomen  opaque 38 

Abdomen  shining 37 

37.  Front  coxte  yellow;  length,  3^  mm.. varipes. 

Front  coxsjB  black ;  length,  6  mm othsa  (p.  407). 

38.  Costa  destitute  of  a  long  bristle  near  its  base 39 

Costa  bearing  such  a  bristle,  which  equals  the  second  joint  of  tbo  front  tarsi 

in  length ;  front  and  hind  metatarsi  suboqual  in  length manca  (p.  406). 

39.  Metatarsi  yellowish 40 

Metatarsi  black,  pollen  of  abdomen  brownish nuda. 

40.  Third  antennal  joint  slender,  elongate 41 

Third  joint  broad,  short,  scarcely  twice  as  long  as  the  style;  second  segment 

of  abdomen  bearing  a  fringe  of  long  black  bristles  toward  the  sides 
near  the  hind  margin gulosa  (p.  408). 

41.  Eastern  species  (Xew  Hampshire) reciproca. 

Western  species  (Colorado  to  Alaska) poplitea. 

42.  Knob  of  halteres  blackish w 

Knob  of  halteres  yellowish 43 

43.  Males ■ 44 

Females 50 

44.  Eyes  contiguous,  or  nearly  so 46 

Eyes  distinctly  separated 45 

45.  Legs  very  slender,  filament  of  hypopygium  hidden,  abdomen  opaque;  length, 

4  mm stenoptera. 

Legs  very  robust,  filament  free,  abdomen  shining,  the  last  segment  destitute 

of  white  pollen otioaa  (p.  407). 
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46.  y enter  destitute  of  a  bristly  process  in  front  of  the  hypopygium 47 

Venter  furnished  with  two  cnrved,  black,  bristly  proceases  in  fh>nt  of  the 

hyi>opyginm ;  filament  of  the  latter  hidden ;  length,  over  6  xxim. .laevigata. 
Venter  with  a  single  large  process  bristly  at  the  posterior  end ;  thorax  snb- 

opaque  gray  pollinose,  with  three  subshining  black  \\itm .  .virgaia  (p.  408). 

47.  Wings  brownish;  length,  3i  mm 48 

Wings  hyaline 49 

4^.  Anterior  branch  of  third  vein  straight  and  nearly  perpendicular,  fourth  vein 

not  reaching  the  wing  margin. labiata. 

Anterior  branch  very  oblique,  filament  of  hypopygium  very  thick oheaa, 

49.  Fourth  vein  reaches  the  wing  margin;   anterior  branch  of  the  third  vein 

curved  and  very  oblique,  scutellum  bearing  four  bristles;  length,  5  to 
6  mm iodabiU^ 

Fourth  vein  reaches  the  wing  margin,  scutellum  bearing  six  or  more  bristles; 
length,  6  to  8  mm ranida  (p.  403). 

Fourth  vein  not  reaching  the  wing  margin ;  anterior  branch  of  third  vein 

straight  and  nearly  perpendicular;  length,  nearly  4  mm di9tam». 

50.  Posterior  femora  not  ciliate  with  scales S2 

Posterior  femora  ciliate  with  nearly  erect  scales 51 

51.  Anterior  tibias  ciliate  with  scales <lwtoM. 

Anterior  tibia)  not  ciliate - lahiata. 

62.  Abdomen  shining  or  subshining 53 

Abdomen  opaque,  light  gray  poUinose,  legs  slender,  base  of  femora  and  of 

tibia)  yellow ;  length,  4  mm sienopienu 

53.  Abdomen  depressed,  very  robust,  hind  femora  furnished  with  stont  black 

spines  on  the  under  side ;  length,  6  to  7  mm 54 

Abdomen  compressed,  slender,  hind  femora  destitute  of  spines  on  the  under 

side;  legs  slender;  length,  5  to  6  mm soeiabiUt, 

54.  Thorax  opaque,  costa  of  wing  bearing  a  long  bristle  near  its  base,  contact 

of  the  fourth  posterior  cell  with  the  discal  equal  to  the  contact  of  sec- 
ond basal  cell  with  the  fourth  posterior oiioBa  (p.  407)* 

Thorax  wholly  shining,  costa  of  wings  destitute  of  a  long  bristle,  contact  of 
fourth  posterior  cell  with  the  discal  nearly  twice  as  long  as  the  con- 
tact of  the  second  basal  cell  with  the  fourth  posterior IcmgaUu 

Thorax  shining  except  four  pollinose  vittse virgata  (p.  406). 

55.  Anterior  branch  of  third  vein  terminates  in  the  costa 56 

Anterior  branch  of  third  vein  usually  terminates  in  the  second,  this  branch 

and  the  small  and  posterior  cross  veins  bordered  with  brown,  all 
femora  and  tibiie  of  female  ciliate  with  nearly  erect  scales. clau«a  (p.  401). 

56.  Legs  of  female  not  ciliate  with  scales 57 

Legs  of  female  ciliate  with  nearly  erect  scales;  scutellum  bearing  only  two 

bristles ;  length,  3  to  4  mm d%»iaik9. 

57.  Wings  colorless ;  length,  4  mm oormiw. 

Wings  brownish ;  scutellum  bearing  about  twenty  bristles,  length  5  mm. .  luduoia. 

EMPIS  LORIPEDIS,  new  species. 

Male, — Head  black,  gray  pollinose;  eyes  separated  as  widely  as  the 
posterior  ocelli,  facets  of  a  uniform  size;  antennse  blacky  third  joint 
somewhat  over  twice  as  long  as  the  first,  slender,  tapering  gradually  to 
the  middle,  thence  of  an  equal  breadth ;  style  nearly  one-third  as  long  as 
the  third  joint;  proboscis  one  and  one-half  times  as  long  as  height  of 
head,  palpi  yellow.    Thorax  black,  opaque  gray  pollinose,  marked  with 
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fonr  dark-brownish  vittae,  almost  destitute  of  pile,  the  bristles  black; 
pleura  black,  sometimes  partly  yellowish,  bluish  gray  poUinose,  pile 
in  front  of  hal teres  bla<5k ;  scutellum  black,  gray  pollinose,  bear- 
ing two  bristles.  Abdomen  compressed,  shining,  black;  the  broad 
hind  margin  of  each  segment  laterally  yellow,  sometimes  extending  to 
the  anterior  edges  of  the  segment,  dividing  the  black  color  into  three 
vittje,  medio-dorsal  and  lateral;  pile  of  abdomen  sparse,  black;  venter 
yellow;  hypopygium  rather  large,  ascending^  abundant  black  pilose, 
middle  lamellae  yellow,  broadening  to  the  tip;  filament  very  thick  at 
base,  then  suddenly  attenuated  and  bristle-like,  arcuate.  Legs,  includ- 
ing the  coxje,  light  yellow;  apical  half  of  front  tibiae  and  extreme  ai>ex 
of  the  others,  front  tarsi  wholly,  apex  of  first  two  joints  and  the  whole 
of  the  remaining  joints  on  the  middle  and  hind  tarsi,  usually  but  not 
always  dark  brown;  all  tibise  and  tarsi  furnished  with  numerous  long 
black  pile;  on  the  under  side  of  each  hind  femur  before  its  apex  is  an 
irregular,  three- pronged  process,  and  on  the  inner  side  of  each  hind  tibia 
near  its  base  are  two  processes,  one  behind  the  other;  just  before  the 
basal  process  the  tibia  is  hollowed  out;  front  metatarsi  nearly  twice  as 
long  and  three  times  as  thick  as  the  middle  ones,  hind  metatarsi  one- 
half  thicker  and  one-third  longer  than  the  middle  ones.  Knob  of  hal- 
teres  light  yellow.  Wings  d^rk  gray,  stigma  slightly  darker,  veins 
dark  brown. 

Female. — ^Like  the  male,  except  that  the  hind  femora  and  tibiae  are 
destitute  of  processes,  the  front  metatarsi  are  not  thicker  than  the 
middle  ones,  while  the  hind  metatarsi  are  much  thicker  than  and  fully 
as  long  as  the  front  ones;  abdomen  tapering  to  the  apex. 

Types.— l^os.  3163  and  3104,  U.S.N.M.;  length,  6  to  7  mm.  Five 
males  and  five  females  were  received  from  Mr.  Charles  Eobertson  and 
Prof.  H.  E.  Weed. 

Locality. — ^Illinois  and  Ohio. 

BMPIS  CLAUSA,  new  species. 

Male. — Head  black,  subshining,  eyes  contiguous,  upper  facets  much 
larger  than  the  lower  ones;  antennae  black,  the  third  joint  quite  short, 
rather  broad  at  base;  style  two-thirds  as  long  as  the  third  joint;  pro- 
boscis two  and  one-half  to  four  times  as  long  as  height  of  head,  palpi 
brown.  Thorax,  pleura,  and  scutellum  black,  opaque,  gray  i)ollinose, 
pile  in  front  of  hal  teres  black;  scutellum  bearing  two  bristles.  Abdo- 
men black,  subshining,  toward  the  base  more  or  less  tinged  with  yel- 
lowish, its  pile  black ;  hypopygium  very  small,  porrect ;  filament  slender, 
yellow,  hidden  except  on  basal  half.  Legs  simple,  slender,  the  middle 
and  hind  femora  and  all  the  tibiae  furnished  with  many  very  long  black 
pile;  coxae  yellow,  the  hind  ones  brown;  femora  yellow,  the  hind  ones, 
except  at  base,  blackish ;  tibiae  and  tarsi  blackish,  extreme  base  of  each 
tibia  yellowish;  hind  tibiae  greatly  dilated  toward  the  tip,  bowing 
uiward  at  the  middle;  front  metatarsi  nearly  twice  as  thick  as  the 
Proc.  N.  M.  95 ^26  n      h  .  ^    » ,i ,,.. .i * 
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middle  oues,  hind  metatarsi  nearly  as  thick  and  slightly  longer  than 
the  front  ones.  Knob  of  halteres  blackish.  Wings  hyaline,  stigma 
and  a  broad  border  to  the  anterior  branch  of  the  third  vein  and  on  the 
small  and  the  posterior  cross  veins,  dark  brown  5  veins  brown,  foarth 
vein  obliterated  before  reaching  the  wing  margin,  anterior  brancli  of 
third  vein  usually  ending  in  the  second  vein,  closing  the  first  submar- 
giual  cell;  contact  of  discal  and  fourth  x)osterior  cells  much  longer  than 
that  of  the  third  and  fourth  posterior  cells. 

Female. — Dift'ers  from  the  male  in  that  the  legs  are  wholly  brown, 
compressed,  and  the  upper  and  under  sides  of  all  the  femora,  outer 
and  inner  sides  of  all  the  tibife,  and  upper  sides  of  the  front  and  hind 
metatarsi,  ciliate  with  long,  nearly  erect  scales.  Base  of  abdomen 
never  tinged  with  yellow. 

Types.— So&.  3165  and  3166,  U.S.N.M.;  length,  4  mm.  Five  males 
and  five  females  captured  by  Mr.  Charles  Eobertson. 

Locality. — Illinois. 

EMPIS^OMi^NTIS^new  species. 

Male. — Black;  apex  of  palpi,  proboscis  except  the  base  and  the  lower 
lip,  femora  except  a  large  portion  of  the  under  side,  tibiae  and  tarsi 
except  at  apex,  yellowish  red.  First  antennal  joint  twice  as  long  as 
the  second;  the  third,  one  and  a  half  times  as  long  as  the  first;  style 
slender,  as  long  as  the  third  joint;  frontal  triangle  naked;  eyes  nar- 
rowly separated;  proboscis  three  times  as  long  as  height  of  head* 
Thorax  opaque  gray  pollinose,  marked  with  four  blackish  vittas, 
thickly  white  and  black  pilose,  the  bristles  black;  pile  on  each  end  of 
pleura,  on  coxsb  and  abdomen,  mixed  black  and  white;  that  on  venter 
and  sides  of  abdomen  abundant,  white.  Scutellum  white  pilose  and 
bearing  twelve  marginal  black  bristles.  Abdomen  shining,  nearly  des- 
titute of  pollen;  hypopygium  large,  ascending;  central  filament  largely 
yellow,  double,  free,  arcuate.  Legs  simple,  femora  thickened,  the  hind 
ones  over  twice  as  thick  as  their  tibife ;  pile  and  bristles  of  femora 
rather  numerous  and  long.  Wings  slightly  brownish,  stigma  and  a 
spot  above  base  of  second  vein,  dark  brown,  anterior  branch  of  third 
vein  very  oblique  and  much  curved. 

Type.— No.  3167,  U.S.N.M.;  length,  9  mm.  Male,  collected  by  Mr. 
O.  T.  Baron. 

Locality. — ^Northern  California. 

£MPIS   VALENTIS,  new  species. 

Female. — Differs  from  F.  comantis  as  follows :  Femora  entirely  yellow* 
ish,  apices  of  tibiae  and  whole  of  tarsi  black,  third  antennal  joint  twiee 
as  long  as  the  first,  style  less  than  one-half  as  long  as  the  third  joint. 
Pile  of  thorax  sparse,  black;  on  each  end  of  pleura,  coxse,  abdomen, 
and  venter  wholly  black;  on  venter  and  sides  of  abdomen  very  short 
and  sparse.    Scutellum  destitute  of  white  pile,  naked  exc^t  for  the 
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ten  marginal  bristles.  Abdomen  opaque,  light  gray  poUinose,  hind 
margins  of  the  fifth  and  sixth,  and  the  following  segments,  \^holly  shin- 
ing. Femora  not  thickened,  the  hind  ones  scarcely  thicker  than  their 
tibifiej  pile  and  bristles  of  femora  minute.  Wings  hyaline,  anterior 
branch  of  third  vein  straight  and  nearly  perpendicular. 

T^p€.—^o.  3168,  tr.S.N.M.;  female;  length,  9  mm. 

Locality. — ^Northern  California. 

BMPIS  HUMILE,  new  species. 

Male. — Head  black,  gray  pollinose  except  on  oral  margin;  eyes  sepa- 
rated a  less  distance  than  width  of  the  lowest  ocellus,  facets  of  a  uni- 
form size;  antennge  having  the  two  basal  joints  brownish  yellow,  the 
third  black,  rather  narrow,  gradually  tapering  to  the  tip,  style  over 
one-half  as  long  as  the  third  joint;  proboscis  from  two  to  three  times  as 
long  as  height  of  head,  palpi  light  yellow.  Thorax,  pleura,  and  scutel- 
lum  black,  opaque  grayish  pollinose,  the  rather  long  pile  of  thorax  and 
pleura  black;  thorax  with  two  blackish  vittae,  scutellum  bearing  four 
bristles.  Abdomen  black,  shining,  the  pile  rather  long  and  abundant, 
black;  hypopygium  large,  lamellae  largely  yellow,  middle  ones  oblong, 
slighfly  tapering  to  the  tip,  not  longer  than  the  broad  upper  ones;  fila- 
ment slender,  almost  bristle-like,  arcuate.  Legs  simple,  rather  robust; 
C0X8B  black,  femora  brownish-yellow,  lighter  yellow  at  the  base,  tibiae 
and  tarsi  light  yellow,  tarsi  brownish  toward  apex;  middle  and  hind 
legs  provided  with  rather  long,  stout,  black  bristles;  front  and  hind 
metatarsi  subequal  in  size,  the  middle  metatarsi  considerably  slen- 
derer and  only  two- thirds  as  long  as  either  of  these.  Knob  of  halteres 
yellow.  Wings  brownish- gray,  costal  cell  and  border  to  some  of  the 
veins  yellowish;  stigma  and  veins  dark  brown. 

Female. — Same  as  the  male,  with  these  exceptions :  Prothorax,  the 
lateral  margins  of  the  thorax,  the  scutellum,  metanotum,  pleura  and 
abdomen  yellowish,  a  black  spot  above  the  middle  and  hind  coxae,  a 
transverse  one  on  lower  part  of  the  metanotum  and  sometimes  a  brown- 
ish fascia  near  or  on  the  hind  margin  of  each  abdominal  segment  except 
the  first.  Coxae  and  legs  yellow,  hind  metatarsi  much  thicker  than 
the  front  ones. 

Jhfpes.—^m.  3169  and  3170,  U.S.N.M.;  length,  7  mm.  Four  males 
and  four  females  were  collected  by  Mr.  Charles  Robertson,  who  writes 
me  that  he  has  repeatedly  taken  these  two  forms  together  ^'on  the 
same  floiifers,"  and  believes  that  they  are  th^  opposite  sexes  of  the 
same  species. 

Locality. — Illinois. 

EMPIS   RAVIDA,  new  species. 

Male. — Black,  the  palpi  and  halteres  yellow,  the  proboscis  (except 
the  lower  lip),  hypopygium,  coxae  (largely  or  wholly),  femora,  tibiae, 
and  tarsi,  reddish  yellow.    Eyes  contiguous,  frontal  triangle  bare. 
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First  antennal  joint  two  and  a  half  times  as  long  as  the  second,  the 
third  joint  one  and  a  half  times  as  long  as  the  first,  sublanceolate,  the 
style  rather  slender,  nearly  half  as  long  as  the  third  joint  Proboscis 
twice  as  long  as  height  of  head.  Thorax  opaque,  gray  poUinose,  marked 
with  four  brownish  black  vitt^e,  the  shorter  pile  whitish,  the  longer 
pile  and  bristles  black.  Pile  on  each  end  of  pleura,  on  coxa?,  venter, 
and  sides  of  abdomen  whitish  5  middle  and  hind  coxae  bearing  black 
bristles.  Scutellum  bearing  from  six  to  eight  black  bristles.  Abdomen 
opaque,  white  pollinose,  the  short  pile  of  the  dorsum  black.  Hypo- 
pygium  moderately  large,  obliquely  ascending,  the  central  filament  not 
disengaged;  no  projections  on  venter  in  front  of  hypopygiumj  coxae 
and  legs  simple,  femora  destitute  of  stout  spines  below,  the  bristles 
very  short;  wings  dark  gray,  stigma  very  elongated,  dark  brown,  ante- 
rior branch  of  third  vein  oblique  and  curved. 

Female. — Same  as  the  male  with  these  exceptions:  Eyes  widely  sepa- 
rated; abdominal  segments  beyond  the  fifth,  shining;  apical  half  of 
under  side  of  hind  femora  ciliate  with  rather  short  scales  and  spines. 

Types.— No&.  3171  and  3172,  U.S.N.M.;  length,  6  to  8  mm.  Elevea 
males  and  four  females  in  the  Museum  collection. 

Locality. — New  Hampshire. 

EMPIS   TENBBROSA,  new  species. 

Male. — ^Differs  from  the  female  of  E.  ravida  only  as  follows:  Eyes  as 
widely  separated  as  the  posterior  ocelli.  First  two  antennal  joints 
reddish,  the  first  scarcely  longer  than  the  second,  the  third  twice  as 
long  as  the  first.  Entire  pile  of  thorax,  pleura,  coxae,  venter  and 
abdomen,  black.  All  femora  robust,  twice  as  thick  as  their  tibiae,  the 
middle  and  hind  ones  bearing  numerous,  rather  long  bristles  on  their 
under  side. 

Type.—'^o.  3173,  U.S.N.M.;  length,  6  mm.  Three  males  in  the  Mu- 
seum collection. 

Locality. — Texas. 

EMPIS  TERSA,  new  species. 

Male. — ^Differs  from  the  male  of  E.  ravida  only  as  follows:  Abdomen 
shining  reddish  yellow;  coxae,  femora,  and  tibije  lighter  yellowish;  first 
antennal  joint  twice  as  long  as  the  second,  the  third  joint  twice  as  long 
as  the  first;  proboscis  tbree  times  as  long  as  height  of  head;  thorax 
destitute  of  whitish  pile,  that  at  each  end  of  the  pleura  bl^k,  each 
coxae  bearing  several  black  bristles;  pile  and  long  bristles  of  abdomen 
and  venter  wholly  black.  Scutellum  bearing  four  bristles.  Abdomen 
shining,  destitute  of  pollen.  Ilypopygium  small,  porrect;  the  central 
filament  free,  filiform,  arcuate.  Bristles  of  middle  and  hind  femora 
rather  long. 

Female. — Differs  from  the  male  in  that  the  proboscis  is  six  times 
as  long  as  height  of  head,  when  bent  backward  almost  reaching  the  tip 
of  the  abdomen.  ^g.^,^^, ,  k^uu^i^ 
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Tj^es. — Xos.  3174  and  3175,  XJ.S.X.M. ;  male  and  femalej  length,  6  mm. 
Locality. — ^North  Carolina. 

EMPIS  CAPTUS,  new  species. 

Male. — Diflfers  from  the  male  of  ^.  ravida  only  as  follows:  First  two 
an tennal  joints  reddish ;  first  joint  only  slightly  longer  than  the  second, 
the  third  three  times  as  long  as  the  first,  tapering  very  gradually 
to  the  apex;  scutellum  bearing  only  two  bristles;  dorsum  of  abdomen 
brownish  pollinose.  Hypopygium  very  large,  the  filament  robust,  dis- 
engaged; arcuate,  compressed  and  dilated  near  its  apex;  on  base  of 
upper  side  of  each  upper  lamella  is  a  low  wart-like  process,  and  just 
outside  of  this  is  a  backwardly  projecting  fleshy  process  bearing  on  the 
middle  of  its  under  side  a  backwardly  directed  black  spine,  whose  tip  is 
even  with  that  of  the  process  from  which  it  springs;  below  this  process 
is  a  second,  yellow,  fleshy,  upwardly  directed  process.    Wings  hyaline. 

Female. — Differs  from  the  male  in  that  the  proboscis  varies  from  two 
to  four  times  as  long  as  height  of  head;  femora  and  tibise  of  middle  and 
hind  legs  ciliate  on  each  side  with  rs^ther  short  black  scales  and  bris- 
tles, the  scales  sparsest  on  the  middle  tibiae. 

Types.SoQ.  3176  and  3177,  U.S.N.M.;  length,  5  to  7  mm.  Three 
males  and  four  females  in  the  Museum  collection. 

Locality. — ^North  Carolina  and  Georgia. 

EMPIS  COMPTA,  new  species. 

Female. — ^Head  black,  gray  x)ollinose;  antennae  on  two  basal  joints 
brown,  the  third  black,  narrow,  elongate,  style  one-sixth  as  long  as  the 
third  joint;  proboscis  over  twice  as  long  as  height  of  head,  palpi  brown. 
Thorax  and  pleura  black,  opaque,  gray  pollinose,  thorax  marked  with 
four  blackish-brown  vittae;  pile  in  front  of  hal teres  black;  scutellum 
blackish,  its  apex  brown,  bearing  four  bristles.  Abdomen  on  base  of 
segments  yellowish-brown,  on  apex  broadly  light  yellow,  seventh  and 
eighth  segments  and  the  two  anal  lamellae,  wholly  brown;  pile  of 
abdomen  sparse,  yellowish,  no  fringe  of  long  black  bristles  near  hind 
margin  of  any  of  the  segments.  Legs  slender,  destitute  of  a  fringe  of  . 
scales,  yellow,  including  the  coxae;  tarsi  toward  the  apex  brown ;  meta- 
tarsi of  nearly  an  equal  thickness,  the  hind  ones  slightly  longer  than 
the  others.  Knob  of  halteres  light  yellow.  Wings  hyaline,  stigma 
wanting,  veins  light  brown,  no  stout  bristle  on  costa  near  its  base  (first 
submarginal  cell  closed  in  one  wing,  broadly  open  in  the  other). 

Type.— No.  3178,  U.S.N.M.;  length,  3 J  mm.  A  female  received  from 
Mr.  Charles  Robertson. 

Locality. — Illinois. 

EMPIS  AVIDA,  new  species. 

Female. — Head  black,  bluish  gray  pollinose ;  antennae  brown  on  the 
two  basal  joints,  the  third  black,  short,  broad,  tapering  gra^lually  to 
the  tip,  style  over  one-half  as  long  as  the  third  joint);git:^^€i8fiiW^rie 
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times  as  long  .as  height  of  head,  palpi  yellow.  Thorax,  pleura  and 
scutellum  black,  opaque,  bluish-gray  poUinose;  thorax  marked  with 
four  blackish-brown  vitta*,  its  pile  rather  numerous  but  quite  short, 
bhick;  pile  in  front  of  halteres  white,  abundant,  fine;  scutellum  bear- 
ing four  bristles.  Abdomen  black,  opaque,  light  bluish -gray  poUiuose, 
its  pile  white,  that  on  sides  near  base  rather  long  and  abundant;  no 
fringe  of  long  black  bristles  near  hind  margin  of  any  of  the  segments. 
Legs  slender,  simple,  femora  destitute  of  long  bristles;  coxsb  brownish 
yellow,  the  hind  ones  largely  blackish;  femora^  tibiae,  and  tarsi  brown- 
ish-yellow, apices  of  tarsal  joints  and  last  joint  wholly  blackish;  middle 
metatarsi  scarcely  thicker  than  the  front  ones,  hind  metatarsi  nearly 
twice  as  thick  but  scarcely  longer  than  the  front  ones.  Knob  of  hal- 
teres yellowish-white.  Wings  grayish  hyaline,  stigma  and  reins  dark 
brown,  no  long  bristle  on  costa  nes^  its  base. 

Tjfpe. — No.  3179,  U.S.N.M.;  length,  7  mm.  A  single  female  collected 
by  Mr.  Charles  Kobertson. 

Locality, — Illinois. 

EMPIS  LEVICULA,  new  species. 

Male. — Head  black,  bluish  gray  pollinose,  eyes  contiguous;  antennsB 
black,  the  two  basal  joints  yellow,  style  over  one-half  as  long  as  the 
third  joint;  proboscis  yellowish,  black  at  the  ajiex,  over  three  times  as 
long  as  height  of  head,  palpi  yellow.  Thorax,  pleura,  and  scutellum 
black,  opaque  gray  pollinose;  thorax  with  four  brown  vittae,  its  sparse 
pile  and  bristles  black;  pile  of  pleura  white,  scutellum  bearing  four 
bristles,  the  two  outer  ones  very  shwt.  Abdomen  black,  opaque  brown 
pollinose,  its  sparse  pile  white;  hypopygium  small,  the  filament  hidden. 
Legs  slender,  destitute  of  long  bristles,  dark  yellowish,  including  the 
coxae;  the  tarsi  toward  the  apex  black;  front  metatarsi  nearly  as  long, 
but  only  about  one-half  as  thick  as  the  hind  ones.  Wings  whitish 
hyaline,  veins  brownish,  stigma  wanting.    Halteres  yellow. 

FemaZ^.— Same  as  the  male,  except  that  the  thorax  and  abdomen  are 
wholly  bluish  white  pollinose. 

Types.— So^.  3180  and  3181,  U.S.N.M. ;  length,  6  to  7  mm.  Two  males 
and  three  females  collected  by  Mr.  Charles  Robertson. 

Locality. — niinois. 

EMPIS  MANCA,  new  species. 

Male. — Head  black,  gray  pollinose,  eyes  separated  the  width  of  the 
lowest  ocellus,  facets  of  a  uniform  size;  antennje  black,  third  joint 
narrow,  elongate,  style  one-third  as  long  as  the  third  joint;  proboscis 
one  and  one-half  times  as  long  as  height  of  head,  palpi  yellow.  Thorax 
black,  opaque  gray  pollinose,  marked  with  four  black  pollinose  vittae, 
its  sparse  pile  and  bristles  blaek;  pleura  black,  light  gray  pollinose, 
its  pile  black;  scutellum  black,  gray  pollinose,  bearing  four  black 
bristles.    Abdomen  dark  brown,  hind  margin  of  ea^l^sj 
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opaque  wliitisb  pollinose,  its  pile  or  bristles  along  hind  margins  of  the 
segments  long,  black ;  hypopygium  yellowish  brown,  very  large,  erect, 
its  pile  black;  central  filament  very  robust,  arcuate,  free  except  toward 
the  ax>ex,  its  extreme  tip  dilated.  Legs  slender,  yellow,  including  the 
coxae;  on  under  side  of  hind  femora  before  the  apex  is  a  low  swelling, 
in  front  of  which  is  a  robust,  backwardly  directed  hook,  while  between 
the  swelhug  and  the  apex  of  the  femur  on  the  inner  side  is  a  black 
conical  projection  fringed  near  the  base  behind  with  one  large  and  two 
small  teeth-like  projections ;  on  the  front  and  also  on  the  hind  side  of  the 
hind  tibiae  near  the  base  is  a  fringe  of  short  black  bristles,  below  which 
on  the  inner  side  of  the  tibia  is  a  conical  projection,  at  which  point  the 
tibia  is  rather  suddenly  bent  outward;  hind  metatarsi  slightly  thicker, 
but  shorter,  than  the  front  ones.  Halteres  yellow.  Wings  grayish 
hyaline,  stigma  and  veins  brown,  a  long  bristle  on  costa  near  its  base. 

Female, — Same  as  the  male,  except  that  the  front  is  slightly  broader, 
the  abdomen  blackish,  light  gray  pollinose,  and  the  hind  legs  simple, 
but  much  thicker  than  the  others. 

Types.— ISos.  3182  and  3183,U.S.KM.;  length,  4  to  5  mm.  Five 
males  and  eight  females,  taken  by  the  writer  in  March. 

XocaWy.— Southern  California. 

EMPI8  OTIOSA,  new  species. 

Male. — Head  black,  gray  pollinose,  eyes  separated  as  widely  as  the 
posterior  ocelli,  facets  of  a  uniform  size;  antennae  black,  third  joint  two 
and  one-half  times  as  long  as  the  first,  rather  narrow,  style  one- third  as 
long  as  the  third  joint;  proboscis  two  and  a  half  times  as  long  as  height 
of  head,  palpi  yellow.  Thorax  black,  opaque  gray  pollinose,  marked 
with  two  darker  vittae,  its  sparse  pile  and  bristles  black;  pleura  black, 
gray  pollinose,  its  pile  black;  scutellum  gray  pollinose,  bearing  four 
bristles.  Abdomen  black,  depressed  except  toward  the  apex,  sub- 
shining,  its  pile  rather  abundant  and  long,  black;  hypopygium  rather 
small,  middle  lamella  longer  than  the  upper,  rounded  on  the  lower  side; 
filament  slender,  arcuate,  yellow.  Legs  simple,  very  robust,  femora 
nearly  twice  as  thick  as  their  tibiae,  hind  femora  one-third  longer  than 
the  middle  ones;  coxae  black,  femora  dark  brown,  yellowish  at  base  and 
ax>ex,  the  hind  ones  sometimes  wholly  yellowish,  tibiae  and  tarsi  light 
yellow,  ajiex  of  the  latter  brown ;  front  metatarsi  unusually  large,  nearly 
twice  as  long  and  as  thick  as  the  middle  ones,  one-half  thicker  and  one- 
third  longer  than  the  hind  metatarsi.  Elnob  of  halteres  light  yellow. 
Wings  hyaline,  stigma  pale  brownish,  veins  dark  brown. 

Femah, — Same  as  the  male,  except  that  the  tibiae  and  tarsi  are 
darker,  the  yellow  being  replaced  with  reddish;  the  femora  are  usually 
reddish  and  are  more  slender;  the  hind  ones  are  nearly  twice  as  long 
as  the  middle  ones;  front  metatarsi  more  slender  and  one-half  longer 
than  the  middle  ones,  also  more  slender  and  slightly  longer  than  the 
hind  ones;  wings  brownish  gray. 
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Types.— ^OB,  3184  aud  3185,  U.S.N.M.;  length,  6  to  7  mm.  Four 
males  and  three  females  were  received  from  Mrs.  A.  T.  Slosson  ami  Mr. 
Charles  Robertson. 

Locality, — Illinois  aud  Connecticut. 

EMPIS  QULOSA,  new  species. 

Female. — Head  black,  bluish  gray  pollinose;  antennae  black,  third 
joint  broad  at  base,  rapidly  tapering  to  the  a[)ex,  style  slender,  more 
than  one-half  as  long  as  the  third  joint;  proboscis  one-half  longer  than 
height  of  head,  palpi  brown.  Thorax  black,  opaque  gray  pollinose, 
marked  with  four  dark  brownish  vittae;  its  very  short,  sparse  pile 
black  5  pleura  black,  bluish  gray  pollinose,  pile  in  J&x)nt  of  halteres 
black;  scutellum  black,  gray  pollinose,  bearing  four  bristles.  Abdo- 
men black,  opaque  brownish  pollinose,  that  on  the  hind  and  lateral 
margins  of  the  segments  light  gray:  on  the  hind  margins  of  the  first 
three  segments  toward  the  sides  is  a  fringe  of  rather  long  black  bristles, 
most  developed  on  the  second  segment.  Legs  slender,  simple,  yellow, 
including  the  coxae;  tarsi  toward  the  apex  brown;  femora  destitute  of 
long  bristles;  middle  metatarsi  slightly  thicker  but  shorter  than  the 
front  ones;  hind  metatarsi  much  thicker  than  the  middle  ones,  sub- 
equal  in  length  to  the  front  ones.  Knob  of  halteres  yellowish-white. 
Wings  grayish,  stigma  nearly  obsolete,  veins  dark  brown,  no  long 
bristles  on  costa  near  its  base. 

Type, — No.  3186,  U.S.N.M.;  length,  7  mm.  A  single  female  speci- 
men collected  by  Mr.  Charles  Robertson. 

Locality. — Illinois. 

EMPIS  VIRGATA,  new  species. 

Male. — Black  in  all  its  parts  except  the  whitish  knob  of  halteres  and 
pul  villi ;  all  pile  and  bristles  also  black.  Eyes  separated  by  an  interval 
narrower  than  thelowest  ocellus;  third  joint  of  antennae  sublanceolate; 
the  style  nearly  one-fourth  as  long  as  that  joint.  Proboscis  slightly 
over  twice  as  long  as  height  of  head.  Thorax  subshining,  lightly  gray 
pollinose  and  marked  with  three  shining  black  vittae;  pleura  grayish 
black  pollinose;  scutellum  shining, bare  except  the  six  marginal  bristles 
and  a  few  marginal  hairs.  Abdomen  depressed,  shining;  hypopygium 
rather  small,  central  iilament  hidden ;  on  the  under  side  of  the  fifth 
segment  is  a  large,  ovoid  process,  extending  the  entire  length  of  the  seg- 
ment, its  posterior  end  rather  thickly  beset  with  short,  stout  black 
bristles.  Legs  slender,  front  metatarsi  one-half  thicker  and  one-half 
longer  than  the  middle  ones,  noticeably  longer  and  thicker  than  the  hind 
ones.    Wings  pale  brown,  stigma  darker  brown,  all  the  veins  perfect. 

Type. — No.  3187,  U.S.N.M.;  length,  8  mm.  A  single  8i)ecimen  col- 
lected by  Prof.  O.  B.  Johnson. 

Locality. — Washington. 


Digitized  by  LjOOQ IC 


1896.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  409 

Genus  MICROPHORUS,  Macquart. 
MICROPHORUS   RAVIDUS,   new  species. 

Male. — Black,  only  the  balteres  whitish.  Eyes  contiguous,  third, 
an tennal  joint  elongate,  conical,  the  apical  style  slightly  longer  than  the 
third  joint  5  proboscis  nearly  perpendicular,  from  two-thirds  as  long  to 
as  long  as  height  of  head.  Thorax,  pleura,  scutellum,  and  abdomen 
opaque  gray  pollinose,  the  bristles  black,  scutellum  bearing  four  bris- 
tles; hypopygium  rather  large,  bent  around  against  the  right  side  of 
the  abdomen.  Wings  grayish  hyaline,  slightly  smoky  along  the  veins, 
stigma  and  veins  brown,  no  vein  issues  from  the  anal  cell:  this  cell  is 
nearly  as  long  as  the  second  basal,  the  vein  at  its  apex  arcuate  and  not 
parallel  with  the  hind  margin  of  the  wing. 

FemaU.^—EjeB  broadly  separated;  abdomen  very  blunt  at  apex; 
otherwise  as  in  the  male. 

Types.— ^os.  3188  and  3189,  U.S.N.M.;  length,  2  mm.  Nine  males 
and  twelve  females  collected  by  the  writer  in  March  and  April. 

Locality. — Southern  California. 

Differs  from  the  description  of  Microphortts  drapetoides.  Walker  (the 
only  other  described  North  American  species),  by  its  hyaline  Instead  of 
dark  brown  wings. 

Genus  MYTHICOMYIA,  Coquillett. 

ANALYTICAL  KEY  TO   THE   SPECIES  OF  MYTHICOMYIA. 


Tibise,  halteres,  first  vein  and  second  section  of  costa,  yellow rileyi, 

Tibise,  except  at  base,  black ;  upper  side  of  knob  of  balteres  also  black,  first  vein 

and  costa  brown tibialis  (p.  409). 

MYTHICOMYIA   TIBIALIS,  new  species. 

Male. — Black,  the  frontal  triangle,  face,  cheeks,  humeri,  and  each 
hind  corner  of  thorax,  whitish,*  halteres,  except  upper  side  of  the 
knob,  hyi)opygium  largely,  knees  and  base  of  hind  metatarsi,  yellowish. 
Head,  sides  of  thorax,  pleura  and  scutellum,  gray  pollinose,  abdomen 
deep  velvet  black;  pile  of  head  and  body  whitish.  Wings  wholly  hya- 
line, veins  black,  the  auxiliary  and  bases  of  the  other  veins  yellowish. 
On  the  under  side  of  the  hind  metatarsi,  before  its  middle,  is  a  rounded 
notch,  in  front  of  which  is  a  rounded  process. 

Type.So.  3190,  U.S.N.M.;  length,  3 J  mm.  A  single  male  specimen 
captured  by  the  writer  in  July. 

Locality. — Los  Angeles  County,  California. 

Genus  RHAMPHOMYIA,  Meigen. 
Rhamphomyia  crassinervis,  Loew,  is  the  other  sex  of  B.  sordida^  Loew; 
and  his  R,  ungulata  is  the  other  sex  of  R.  umhilicata^  Loew. 
The  following  have  not  been  recognized  by  me,  and  the  descriptions 
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are  too  brief  to  permit  of  giving  them  a  place  in  the  accompanying 
table :  agasicl^,  anaxOj  cilipes^  cophns,  dana^  daria^  ecetra^  fieana^  flavv- 
rostris,  nigrita^  scolopaceaj  and  trutis. 

Since  the  publication  of  Osten  Sacken's  Catalogue,  Bigot ^  has  pub- 
lished descriptions  of  four  North  American  species  belonging  to  the 
present  genus.  His  R.  morris&ni  appears  to  be  synonymous  with  JB. 
rava^  Loew;  B.  pachynieray  Bigot,  is  too  imperfectly  described  to  admit 
it  in  the  table  given  below;  the  names  nigrita  and  geniculata,  whicli  be 
uses  for  two  of  his  species,  are  preoccupied,  and  Bigot's  descriptions 
had  therefore  better  be  canceled. 

RHAMPHOMYIA    RAVA,  Locw. 

Dr.  Loew  describes  the  wings  in  both  sexes  of  this  species  as  being 
somewhat  reddish  brown.  In  a  large  series  of  specimens  that  I  hare 
examined,  captured  in  the  same  locality,  the  males  agree  in  all  respects 
with  Dr.  Loew's  description  of  R.  rava^  but  the  females  invariably  have 
the  wings  much  lighter  colored  at  the  base  than  at  the  apex.  I  strongly 
suspect  that  Loew  founded  his  description  on  males  of  i2.  rava  and 
females  of  my  new  species  R.  ravida^  which  closely  resembles  R.  ram, 
differing  chiefly  in  the  male  genitalia  and  the  uniformly  brown  wings 
of  the  female. 

RHAMPHOMYIA   BASALIS,  Loew 

Dr.  Loew  describes  the  female  only.  The  National  Museum  contains 
six  males  and  as  many  females  from  the  White  Mountains,  Kew  Hamp- 
shire, all  of  them  taken  by  the  same  collector  (Morrison),  and  evidently 
belonging  to  this  species.  In  size,  structure  of  antennae,  and  general 
coloring,  the  two  sexes  are  alike,  but  they  differ  widely  in  the  shape 
and  color  of  the  wings  and  in  the  structure  of  the  legs;  in  the  female 
the  wings  are  unusually  broad,  brownish,  the  base  hyaline;  while  in  the 
male  they  are  narrow  and  wholly  hyaline.  In  the  female  the  legs  are 
destitute  of  processes  and  excisions;  in  the  male  each  hind  femur  is 
hollowed  out  on  the  under  side  just  before  the  apex,  and  before  this 
hollow  is  a  rather  large  rounded  process;  each  hind  tibia  is  also  hol- 
lowed out  on  the  inner  side  at  a  point  opposite  that  in  the  femur:  thus 
when  the  leg  is  folded,  a  hollow  space  is  formed  between  each  femur 
and  its  tibia;  the  outer  edge  of  the  hollow  in  the  tibia  is  fringed  with 
flattened  seta?. 

ANALYTICAL  KEY  TO  THE   SPECIES  OF  RHAMPHOMYIA. 


1.  Thorax,  including  the  pleura,  wholly  black 9 

Thorax,  or  at  least  the  pleura^  more  or  less  yellow  or  reddish 2 

2.  Dorsum  of  thorax  marked  with  black 4 

Dorsum  of  thorax  wholly  yellowish,  destitute  of  black  markings 3 

» BuU.  Soc.  Ent.  France,  1887,  pp.  141-142.    Ann.  See.  Ent.  France,  1889,  pp.  133-ia4. 
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3.  Abdomen,  tibiie,  and  knob  of  halteres  yellow,  lege  of  female  ciliate  with 

nearly  erect  scales teataoea. 

Abdomen,  tibirp,  and  knob  of  halteres  black pedoria  (p.  420). 

4.  Thorax  marked  with  three  black  vittte  (median  and  lateral) ;  wings,  abdomen 

and  knob  of  halteres  blackish,  legs  of  female  not  ciliate  with  scales. .      8 

Thorax  marked  with  only  one  black  vitta  (median) 5 

Thorax  marked  with  two  black  vitta*,  abdomen  largely  black,  legs  of  female 

not  ciliate  with  scales viiiaia, 

5.  Thorax  shining 6 

Thorax  opaqne,  hypopyglnm  of  male  scarcely  longer  than  the  preceding 

segment;  under  side  of  middle  and  hind  femora  of  female,  and  both 
sides  of  middle  and  hind  tibiae,  ciliate  with  scales colorata  (p.  420). 

6.  Wings,  abdomen  and  knob  of  halteres  blackish,  hypopygiam  of  male  erect, 

nearly  one-half  as  long  as  the  abdomen 7 

Wings  hyaline,  abdomen  yellow,  hypopygiam  small,  porrect sellata. 

7.  Hypopygiam  of  male  bearing  a  tooth  and  notch  on  hind  margin  of  lower 

lamella ;  both  sides  of  all  femora  and  tibise  of  female,  and  npx>er  side 

of  all  metatarsi,  ciliate  with  scales fumosa, 

Hypopygiam  destitute  of  a  tooth  and  notch  on  the  lower  lamella,  both  sides 
of  all  femora  and  tibis  of  female,  and  npper  side  of  only  the  hind 
metatarsi,  ciliate  with  scales longicauda. 

8.  Pleara  and  venter  partly  blackish ;  length,  4  mm pulchra. 

Pleura  and  venter  wholly  yellot*-ish ;  length,  6  mm glabra, 

9.  Femora  black  or  dark  brown 49 

Femoralargely  or  wholly  yellowish 10 

10.  Middle,  or  at  least  the  hind  coxr*,  black  or  dark  brown 11 

Middle  and  hind  coxw  yellowish 22 

11*  Males 12 

Females 16 

12.  Eyes  eontignous  or  nearly  so 13 

Eyes  distinctly  separated,  abdomen  wholly  black  or  brown ;  knob  of  halteres 

whitish;  length,  4  to  5  ram 15 

13.  Central  filament  of  hypopygiam  free,  very  flexuous  toward  the  apex 14 

Central  filament  free  except  at  apex,  not  flexnous  nor  fractured;  middle 

lamelhe  yellow,  not  produced  upward  in  a  long  conical  process  beyond 

apex  of  the  black  upper  lamellte ;  lengthy  8  mm rava  (p.  410). 

Central  filament  bidden  except  on  its  lower  one- third ;  abdomen  depressed, 
opaque;  middle  lamella)  of  hypopygium  beyond  apex  of  the  upper  one 
not  produced  in  o  conical  process;  length,  8  mm ravida  (p.  418). 

14.  Abdomen  wholly  black,  shining,  central  filament  not  fractured;  length,  6 

mm * pulla, 

Abd(Mnen  more  or  less  yellow,  compressed,  shining,  central  filament  fractured 
toward  the  base^  a  brown  cloud  near  forking  of  second  and  third  veins, 
hind  femora  thickened ;  length,  5  mm rustica, 

15.  Hind  tibiae  with  a  large  swelling   near  the  base,  central  filament  of  hypo- 

pygiam with  a  U-shaped  flexure  near  its  base;  inhabits  California 

loripedia  (p.  419). 
Hind  tibiie  destitute  of  swellings ;  inhabits  Illinois mutabilis. 

16.  Abdomen  opaque,  knob  of  halteres  yellowish 17 

Abdomen  shining 18 

17.  Length,  8^  mm. ;  antennal  style  about  one-third  as  long  as  the  third  Joint, 

wings  brownish ravida  (p.  418). 

Length,  5  mm. ;  antennal  style  one-fifth  as  long  as  the  third  joint,  wings 

hyaline mutahilU, 
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18.  Abdomen  wholly  black  or  dark  brown 19 

Abdomen  yellowish,  at  least  on  hind  margins  of  the  segments;  hind  femora 

thickened ;  length,  5  mm. ;  inhabits  New  Hampshire ruitiea, 

19.  Knob  of  halteres  yellowish 20 

Knob  of  halteres  and  antennte  blackish,  hind  femora  reddish madlenia. 

20.  Inhabits  California;  two  basal  joints  of  antenna)  black,  base  of  hind  femora 

yellowish 21 

Inhabits  the  Atlantic  States;  two  basal  Joints  of  antennie  yellowish,  base 

of  hind  femora  black pulla, 

21.  Anteunal  style  one-half  as  long  as  the  third  joint,  wings  brownish 

califomica  (p.  420). 
Antennal  style  one- fourth  as  long  as  the  thirdjoint^wingshy aline  loripedis  (p.  419). " 

22.  Males 23 

Females 37 

23.  Eyes  contiguous  or  nearly  so 24 

Eyes  distinctly  separated,  thorax  opaque  or  only  sabshtning 33 

24.  Abdomen,  at  least  on  the  dorsum,  black 28 

Abdomen  yellowish 25 

25.  Hind  femora  slender,  hind  tibisB  and  front  tarsi,  except  at  apex,  yellow 26 

Hind  femora  thickened,  pile  of  thorax  black,  basal  half  of  hind  tibim  and 

front  tarsi  brown ;    proboscis  as  long  as  height  of  head ;  length, 
5  mm dimidUUa, 

26.  Pile  and  bristles  of  thorax  black,  filament  of  bypopygiam  very  llexuoas,middle 

lamellte  not  tapering  to  the  apex,  the  pile  black 27 

lie  and  bristles  of  thorax  yellow,  filament  not  fiexnous,  middle  lamella^  taper- 
ing to  the  apex ;  length,3inm arcMato  (p. 421). 

27.  Proboscis  scarcely  longer  than  height  of  head,  wings  hyaline,  facets  of  eyes 

of  a  uniform  size;  length,  4  mm dehilU, 

Proboscis  three  times  as  long  as  height  of  head,  wings  brownish-gray ;  upper 

facets  much  larger  than  the  lower ;  length,  5  to  7  mm.  amplipedis  (p.  422). 

28.  Filament  of  hypopygium  free,  except  sometimes  its  extreme  apex 30 

Filament  hidden  except  on  its  lowest  one-half  or  less 29 

29.  Thorax  and  abdomen  shining;  length,  6  mm gracUi$, 

Thorax  and  abdomen  opaque;  middle  lamella  of  hypopygium  beyond  apex 

of  upper  lamella  produced  in  a  high,  conical  process;  length,  8  to 
10mm quinquelineata, 

30.  Filament  very  flexuous  toward  its  apex,  not  fractured,  hind  femora  slender.    31 
Filament  slightly  undulate  but  not  fiexuous,  middle  lamella  beyond  tip  of 

upper  one  produced  in  a  rounded  lobe ;  length,  9  mm rata  (p.  410). 

31 .  Upper  lamella  of  hypopygium  destitute  of  a  fleshy  process,  abdomen  shining.    32 
Upper  lamella  greatly  swollen,  and  below   its  apex  bearing  a  cylindrical, 

fleshy,  bristly  process;  thorax  and  abdomen  opaque lersa  (p.  422). 

32.  Thorax  shining,  venter  blackish ;  length,  3  mm compta  (p.  423). 

Thorax  opaque,  venter  yellow,  abdomen  compressed;  length,  4mm..    luteiventri». 

33.  Filament  of  hypopy j^ium  hidden  except  its  lower  part 34 

Filament  free,  very  sinuous  toward  its  apex,  wings  whitish-hyaline,  scutel- 

lum  bearing  four  bristles;  length,  4  mm candicant. 

34.  Abdomen  opaque,  gray  pollinoso  and  long  yellow  pilose 35 

Abdomen  shining,  depressed,  its  pile  black,  palpi  yellowish ;  length,  5  mm. 

macilenia. 

35.  Wings  brownish 36 

Wings  grayish,  third  antennal  joint   narrow,  style  very  short,  hind  tibiae 

bearing  very  long  yellow  pile;  lengtli,  4  mm longipennit* 

36.  Length.  6  mm. ;  third  antennal  join  t  narrow,  style  robust,  hypopygium  small, 

its  filament  very  thick,  femora  robust,  setulose  below gilvipet* 
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Length,  4  mm.  i  third  antennal  joint  broad,  style  minute^  hind  tibise  and 

metatarsi  bearing  many  long  pile,  hypopygium  large,  ascending. Zt^ira/a. 

37.  Abdomen,  at  least  dorsally,  black  or  dark  brown 39 

Abdomen  yellowish,  wings  brownish 38 

38.  Proboscis    at  least  three  times   as  long  as  height  of  head,   under  side  of 

middle  and  hind  femora  ciliate  with  scale-like  Hetse;  length,  5   to 

7  mm ampUpedU  (p.  422). 

Proboscis  scarcely  exceeding  height  of  head;  length,  4  mm debiliB, 

39.  Hind  legs  bearing  nearly  erect  scales,  discal  and  posterior  cells  normal ; 

length,  4  mm 40 

Hind  and  other  legs  destitute  of  such  scales 41 

40.  Middle  and  hind  femora  ciliate  with  scales  on  the  under  side,  hind  tibiae  not 

ciliate effera  (p.  427). 

Middle  and  hind  femora  destitute  of  scales,  both  sides  of  hind  tibia)  ciliate, 

basal  third  of  wings  hyaline,  the  remainder  brown baaalis  (p.  410). 

41.  Discal  and  posterior  cells  normal,  abdomen  not  silvery  pollinose 43 

Discal  cell  unusually  long,  sending  only  two  veins  to  the  wing  margin ; 

length,  4  mm 42 

42.  Abdomen  silvery  white  pollinose  Uturata, 

Abdomen  not  silvery  pollinose   , longipennis. 

43.  Wings  marked  with  a  black  spot  in  the  submarginal  and  first  posterior  cells 

only;  thorax  shining;  length,  6  mm  gracilU. 

Wings  with  at  least  the  posterior  cells  blackish  brown ;  thorax  opaque 44 

Wings  destitute  of  such  spots,  uniform  in  coloring;  length,  4  to  6  mm 45 

44.  Brown  near  apex  of  wings  in  the  form  of  a  cloud  which  does  not  invade  the 

submarginal  cell quinqueliiieata. 

Brown  covers  apex  of  wing,  invading  the  submarginal  cell,  basal  half  of 

wings  yellowish  gray rava  (p,  410). 

Brown  covers  apical  half  of  wings,  the  basal  half  whitish  hyaline;  venter 

yellow ;  length,  5  mm naaoni  (p.  423). 

45.  Venter  black 46 

Yenter  partly  yellow,  pile  in  front  of  halteres  black,  middle  and  hind  tibiro 

dark  brown luteiventris. 

46.  Thorax  opaque 47 

Thorax  shining,  halteres  yellow,  pile  in  front  of  them  black,  third  antennal 

joint  broad  at  base,  hind  femora  slender;  Califomian  species 

californica  (p.  420). 

47.  Knob  of  halteres  yellowish 48 

Knob  of  halteres  dark  brown,  pile  in  front  of  halteres  black,  third  antennal 

joint  linear ;  hind  femora  thickened,  black  setnlose  below maoilen  ta, 

48.  Wings  grayish  hyaline,  hind  femora  slender,  pile  in  front  of  halteres  white, 

third  antennal  joint  broad  at  the  base americana. 

Wings  grayish,  veins  brown,  hind  femora  thickened,  black  setnlose  below, 

third  antennal  joint  narrow ;  length,  6  mm gilvipea. 

Wings  whitish,  veins  except  the  costa  and  first  vein  whitish ;  length,  4  mm. 

candican$. 

49.  Wings  brown,  the  base  hyaline  or  yellowish ;  length,  3  to  5  mm 50 

Wings  uniformly  hyaline  or  grayish 54 

Wings  uniformly  brown  or  blackish 107 

50.  Discal  and  posterior  cells  normal 51 

Discal  cell  unusually  long,  sending  only  two  veins  to  the  wing  margin,  abdo- 
men silvery  pollinose  at  base;  length,  4  mm. ;  Califomian  species 

amplicella  (p.  431). 

51.  Knob  of  halteres  yellowish 52 

Knob  of  halteres  blackish 53 
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52.  Inhabits  Califoruia;  both  sides  of  hind  femora  and  tibise,  under  Bide  of  mid- 

dle femora  and  outer  side  of  middle  tibi»  of  female,  ciliate  \^ith  nearly 
erect  scales ;  length,  3  mm lueiuo^a. 

Inhabits  Nebraska;  all  femora  and  tibise  of  female  ciliate  with  scales.,  larigata. 

Inhabits  Illinois;  eyes  of  male  contiji^aous,  filament  of  hjpopygiom  free, 
slender,  not  flezuons,  pile  in  £ront  of  halteres  black,  scntellnm  bear- 
ing four  bristles polU'O, 

Inhabits  the  Atlantic  States ;  legs  of  female  not  ciliate  with  scales ;  eyes  of 

male  contiguous ;  filament  of  hypopygium  hidden angusHpennU. 

53.  Middle  and  hind  femora  and  hind  tibise  of  female  ciliate  with  nearly  erect 

scales;  eyes  of  male  contiguous;  filament  of  hypopygium  slender,  not 
flexuons;  inhabits  the  Atlantic  States hrm9. 

Middle  and  hind  tibite  of  male  bearing  black  setie,  filament  of  hypopygium 

hidden,  eyes  of  male  contiguous;  inhabits  the  Atlantic  States.,  peeiinata. 

Middle  and  other  legs  of  females  destitute  of  nearly  erect  scales ;  eyes  of  male 
contiguous;  filament  of  hypopygium  very  thick,  hidden  except  at 
base ;  inhabits  the  Atlantic  States umhrota. 

Middle  and  other  femora  and  tibise  not  ciliate  with  scales;  inhabits  Califor- 
nia    bifilaiai^.m}." 

54.  Thorax  wholly  shining,  not  pollinose;  knob  of  halteres  yellowish;  discal 

cell  and  veins  issuing  from  it  normal ;  eyes  of  male  contiguons 55 

Thorax  more  or  less  opaque 58 

55.  Filament  of  male  hypopygium  hidden,  except  sometimes  on  its  basal  third..    56 
Filament  free,  slender,  not  flexuons,  upper  facets  of  eyes  of  male  much  larger 

than  the  lower;  his  hind  metatarsi  much  thicker  than  the  others; 
both  sides  of  middle  and  hind  femora  and  hind  tibiaB  of  female,  also 
outer  side  of  her  middle  tibi»,  ciliate  with  nearly  erect  scales;  wings 
grayish,  stigma  black ;  length,  2mm nana. 

56.  Abdomen  shining;  longth,  3  to  4^  mm 57 

Abdomen  opaque,  wings  whitish,  stigma  obsolete,  third  antennal  joint  short 

and  broad,  style  minute ;  length,  2  mm pu8i<y. 

57.  Sculellum  bearing  four  bristles,  pile  in  front  of  halteres  black,  outer  side  of 

middle  tibisB  of  male  bearing  numerous  bristles minytw. 

Scutellum  bearing  only  two  bristles,  pile  in  front  of  halteres  whitish,  outer 
side  of  middle  tibise  of  male  bearing  only  two  bristles,  both  sides  of 
hind  femora  and  under  side  of  middle  femora  of  female  ciliate  with 
nearly  erect  scales ciUata, 

58.  Knob  of  halteres  yellowish 59 

Knob  of  halteres  blackish 92 

59.  Discal  ceU  normal 62 

Discal  cell  united  with  the  first  and  second  posterior  cells,  legs  of  female  des- 
titute of  nearly  erect  scales;  pile  of  body  whitish,  third  antennal  joint 
broad,  bases  of  first  two  tarsal  joints  white inoompleUi. 

Discal  cell  prolonged  nearly  to  the  wing  margin,  legs  of  female  not  ciliate 

with  scales  ;  length,  3  to  4  mm 60 

60.  Two  veins  issue  from  the  discal  cell 61 

Three  veins  issue  from  the  discal  cell,  the  cross  vein  at  its  apex  angular,  seatel- 

lum  bearing  two  bristles  irreffularif. 

61.  Wings  grayish,  vein  at  apex  of  discal  cell  sinuous,  never  angular limhata. 

Wings  hyaline  at  base,  the  apex  dark  gray,  vein  at  apex  of  discal  cell  angular 

near  its  lower  end ;  inhabits  California amplioella  (p.431).  * 

62.  Fourth  vein  reaches  the  wing  margin 67 

Fourth  vein  obliterated  before  reaching  the  wing  margin,  legs  of  female 

destitute  of  erect  scales;  length,  2  to  3  mm 63 

63.  Males 64 

Females 65 
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64.  Fonrtb  vein  reaches  half  way  from  discal  cell  to  the  wing  margin,  wings 

whitish,  eyes  narrowly  separated umhilicata. 

Fourth  vein  reaches  less  than  halfway  from  discal  cell  to  the  wing  margin, 

wings  hyaline  but  not  whitish,  whole  of  costal  vein  brown soocata, 

I'^onrth  vein  reaches  three-fourths  the  distance  from  discal  cell  to  the  wing 

margin,  wings  whitish,  eyes  contiguous manca  (p.  427). 

65.  With  a  black  dot  at  tip  of  fourth  vein 66 

Without  such  a  dot;  fourth  vein  reaches  three-fourths  the  distance  from 

discal  cell  to  the  wing  margin manca  (p.  427). 

66.  Fourth  vein  reaches  only  one-fourth  the  distance  from  discal  cell  to  the 

wing  margin,  the  black  dot  at  its  tip  small umbilicata. 

Fourth  vein  longer,  the  dot  larger unimaculata. 

67.  Males 1.    68 

Females 82 

68.  Eyes  contiguous  or  nearly  so 69 

Eyes  distinctly  separated,  pile  of  abdomen  yellowish 79 

69.  Filament  of  hypopygium  hidden 70 

Filament  of  hypopygium  not  wholly  hidden 71 

70.  Front  tibi»  dilated  and  thickly  pilose  on  inner  side ;  length,  6  mm.  ahdita  (p.  430). 
Fronttibiffi  not  dilated,  pile  on  inner  side  very  short ;  scutellum  bearing  about 

fourteen  bristles;  inhabits  California;  length,  10  mm.  scutellariB  (p. 429).  • 

71.  Hind  legs  destitute  of  processes 78 

Hind  femora  near  apex  on  under  side,  and  hind  tibia)  near  base,  bearing  a 

rounded  process ;  length,  4  mm 72 

72.  Process  on  hind  femora  situated  at  extreme  apex  of  the  femur  and  opposite 

a  hollow  in  the  hind  tibia ! ralga  (p.  428). 

Process  situated  before  the  apex,  and  in  front  of  the  hollow  in  the  hind 

tibia haaalis  (p.  410). 

73.  Filament  of  hypopygium  not  flexuous 74 

Filament  very  flexuous  toward  apex,  not  suddenly  thickened  at  base,  abdo- 
men shining ;  length,  6  mm flexuosa  (p.  433). 

74.  Base  of  filament  of  hypopygium  very  thick,  then  suddenly  attenuated 76 

Base  of  filament  not  thickened 76 

75.  Pile  of  thorax,  abdomen,  and  legs  yellowish,  filament  of  hypopygium  nearly 

twice  as  long  as  the  hind  femora ;  length,  4  mm piligeronis  (p.  432). 

Pile  of  thorax,  abdomen,  and  legs  black,  abdomen  white  pollinose;  upper 
lamellsB  of  hypopygium  acute,  median  ones  larger,  obtuse;  length, 
3  mm leiicoptera, 

76.  Palpi  black 77 

Palpi  yellow,  under  side  of  seventh  abdominal  segment  prolonged  forward  in 

two  short  processes;  abdomen  opaque,  its  pile  yellowish;  filament  of 
hypopygium  thick,  bidden  at  the  tip ;  length,  5  mm vara, 

77.  Lengthy  3mm.;  Eastern  species 78 

Length,  9  mm. ;  abdomen  shining,  its  pile  black ;  California  species 

fimhriata  (p.  429). 

78.  Thorax  opaque,  filament  of  hypopygium  very  slender priapnlua. 

Thorax  subshining,  filament  rather  thick ;  on  each  side  of  lower  portion  of 

bypopygium  a  shining,  forwardly  directed  process;  scutellum  bear- 
ing four  bristles,  hind  metatarsi  twice  as  thick  as  the  others cxigua, 

79.  Filament  of  hypopygium  tree,  slender,  proboscis  scarcely  longer  than  height 

of  head 80 

Filament  hidden,  intercalary  vein  not  united  with  the  fourth  vein,  penul- 
timate section  of  fifth  vein  much  longer  than  the  ultimate  section ; 
first  joint  of  middle  tarsi  slender,  much  longer  than  the  second; 
length,  4  mm sordida, 

80.  Intercalary  vein  not  united  with  the  fourth 81 

Intercalary  vein  at  base  united  with  the  fourth  vein;  length,  4  mm.  .conju^cta. 
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81.  Second  joint  of  middle  tarsi  longer  than  the  first  one^  each  thicker  than  any 

of  the  others ;  length,  3  mm /ronteZw. 

Second  joint  shorter  than  the  first ;  neither  of  them  thicker  than  those  of  the 

hind  tarsi ;  length,  5  mm irregularit. 

82.  Femora  and  tibia?  destitute  of  erect  scales 87 

Femora,  or  at  least  the  under  side  of  the  hind  ones,  ciliate  with  nearly  erect 

scales 83 

83.  Middle  and  hind  femora  bearing  such  scales 84 

Middle  femora  destitute  of  scales,  antennal  style  one-sixth  as  long  as  the  . 

third  joint ;  length,  2^  mm parra  (p.  433). 

84.  Length  of  body,  under  6  mm 85 

Length,  9  mm. ;  scales  of  legs  confined  to  under  side  of  middle  and  hind 

femora;  thorax  subshining  and  marked  with  three  deep  black  vitt»; 
California  species fimhriaia  (p.  429). • 

85.  M iddle  and  hind  femora  bearing  scales  on  under  side  only 86 

Middle  and  hind  femora  ciliate  on  both  sides,  antennal  style  one-fiflh  as  long 

as  the  third  joint ;  length,  4^  mm ahdita  (p.  430). 

86.  Antennal  style  one-fourth  as  long  as  the  third  joint,  tibiaj  destitute  of  scales; 

inhabits  Colorado ;  length,  4=  mm effera  (p.  427). 

Antennal  style  one-half  as  long  as  the  third  joint,  hind  tibiw  bearing  nearly 

erect  scales ;  California  species ;  length,  5.}  mm stylala  (p.  432).  ' 

87.  Palpi  black 88 

Palpi  yellow,  thorax  and  abdomen  opaque,  pile  of  abdomen  yellowish; 

length,  5  mm roro. 

88.  Thorax  opaque  or  nearly  so 89 

Thorax  shining,  three  vittv)  and  the  sides  white  poUinose;  abdomen  shining. 

its  pile  yellowish ;  length,  7  mm virgata  (p.  430). 

89.  Antennal  style  not  over  one-fifth  as  long  as  the  third  joint 90 

Antennal  style  nearly  one-half  as  long  as  the  third  joint;  contact  of  discal 

and  fourth  posterior  cells  much  shorter  than  that  of  the  third  and 
fourth  posterior  cells ;  length,  6  mm fleruosa  (p.  433). 

90.  Penultimate  section  of  fifth  vein  much  shorter  than  the  ultimate  section; 

front  and  middle  metatarsi  subequal  in  size,  much  smaller  than  the 

hind  ones 91 

Penultimate  section  of  fifth  vein  much  longer  than  the  ultimate  section; 

length,  ^  mm $ardida. 

91.  Thorax  opat^ue,  bluish  gray  pollinose,  vein  issuing  from  anal  cell  distinct, 

reaching  the  wing  margin;  pile  in  front  of  halteres  whitish;  length, 
4  mm frontalii. 

Thorax  opaque,  gray  pollinose,  pile  in  front  of  halteres  black;  length,  3  mm. 

priapulut. 

Thorax  snbshining,  lightly  grayish-black  pollinose,  rein  issuing  from  anal 

cell  indistinct,  not  reaching  the  wing  margin ;  length,  3  mm exigutk. 

92.  Males;  discal  and  posterior  cells  normal 93 

Females 102 

93.  Eyes  contiguous  or  nearly  so ;  length,  3  to  5  mm 9i 

Eyes  distinctly  separated 100 

94.  Filament  of  hypopygium  not  flexuous,  sometimes  hidden 95 

Filament  fiexuous  toward  apex,  not  suddenly  thickened  at  base;  abdomen 

densely  gray ish- white  pollinose ;  length,  3  mm mgrkant. 

95.  Posterior  metatarsi  never  globose 96 

Posterior  metatarsi  very  thick,  globose,  wings  gp^ay ;  length,  2^  mm. ..  impedUn. 

96.  Abdomen  not  grayish-white  pollinose 97 

Abdomen  opaque  grayish-white  polliuose;  a  long  seta  issuing  from  apex  of 

lower  lamella  of  hypopygium  (not  the  usual  central  filament) ;  Call- 
fomian  species hifilata  (p.  424). 
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97.  Thorax  wholly  opaque  gray  polliuose 98 

Thorax  Ahiniug,  two  vittiP  and  the  sides  gray  pollinose,  a  long  seta  (not  the 

central  filament)  issues  ft'om  apex  of  lower  lamella  of  hypopygium ; 

California  species • duplicis  (p.  424)." 

Thorax  and  abdomen  velvet  black,  filament  hidden expuha, 

98.  l*ile  of  abdomen  short,  black 99 

Pile  of  abdomen  rather  long,  yellowish;  filament  of  hypopygium  bristle- 
like    arida  (p.  425). 

99.  Filament  of   hypopygium  suddenly  thickened  at  base;  upper  lamelhe  as 

broad  as  long setoaa  (p.  426). 

Filament  slender,  upper  lamellae  also  slender clarigera. 

IW.  Abdomen  opaque 101 

Abdomen  shining,  filament  of  hypopygium  very  thick  at  base,  third  anteu-     • 

nal  joint  slender ;  length,  5  mm lonyicomis, 

l(n.  Hypopygium  large,  erect,  black  pilose,  upper  lamellie  oblong,  the  median 

ones  broad,  third  antenual  joint  broad ;  length,  4  mm limbata, 

Hypopygium  subglobose,  long  yellow  pilose ;  length  3  mm f  hirtipes. 

102.  Middle  and  hind  femora  on  each  side  bearing  nearly  erect  scales 103 

Middle  and  other  legs  destitute  of  scales 104 

108.  Hind  tibia)  on  both  sides  bearing  nearly  erect  scales;  inhabits  Colorado; 

length,  3  mm : otlosa  (p.  425). 

Hind  tibiw  destitute  of  scales;  thorax  wholly  opaque;  inhabits  the  Atlan- 
tic States ;  length,  4  mm f  hirtipea, 

104.  Front  metatarsi  as  long  as,  and  thicker  than,  the  front  tibitp ;  length,  3}  mm. 

rufirostris. 
Front  metatarsi  two-thirds  as  long  as,  and  more  slander  than,  the  front  tibia* .  105 

105.  Antennal  style  not  over  one-sixth  as  long  as  the  third  joint,  hind  tarsi  less 

than  twice  as  thick  as  the  middle  ones 106 

Antennal  style  one-fourth  as  long  as  the  third  joint,  hind  metatarsi  nearly 

three  times  as  thick  as  the  middle  ones;  California  species,  hifilata  (p.  424). 

.  106.  Femora  wholly  blackish,  abdomen  subopaqne  black ;  length,  3  to  4  mm 111 

Femora  yellow  at  base,  abdomen  shining  dark  brown,  not  white  polliuose; 

length,  5  mm longit'omis. 

107.  Thorax  wholly  shining,  not  polliuose,  discal  and  posterior  cells  uormal 108 

Thorax  more  or  leas  opaque  and  polliuose 112 

108.  Knob  of  halteres  yellowish 109 

Knob  of  haltores  blackish,  eyes  of  male  contiguous,  filament  of  hypo- 
pygium free  at  base luct^fera, 

109.  Females ;  some  of  the  legs  bearing  nearly  erect  scales 110 

Males;  legs  never  bearing  scales,  eyes  contiguous,  extreme  base  of  wings 

whitish,  filament  of  hypopygium  slender ;  length,  3  mm poliia. 

110.  Front  and  other  femora  and  tibim  bearing  nearly  erect  scales  on  both  sides ; 

length,  4  mm larigata. 

Front  legs  destitute  of  scales ;  length,  2^  mm nana. 

111.  Abdomen  densely  grayish  white  polliuose nigricans. 

Abdomen  destitute  of  light  colored  pollen expuha. 

112.  Knob  of  halteres  yellowish 113 

Knob  of  halteres  blackish,  discal  and  posterior  cells  normal 1 18 

113.  Males;  eyes  contiguous,  discal  cell  normal,  filament  of  hypopygium  hidden 

toward  its  apex;  length,  8  mm 114 

Femalea. 115 

114.  Antennal  style  oue-half  as  long  as  the  third  joint,  proboscis  scarcely  twice 

as  long  as  height  of  head ;  California  species audigeronia  (p.  431). 

Antennal  style  one-sixth  as  long  as  the  third  joint,  proboscis  over  three 

times  as  long  as  height  of  head;  Eastern  species.. ••»•««.«. umlrosa. 

Proc.  N.  M.  95 27  ^  ' 
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115.  Vein  between  discal  and  second  posterior  cells  distinct 116 

Vein  between  these  cells  faint  or  wanting,  legs  destitute  of  erect  scales, 

pile  of  pleura  and  abdomen  wbitish ;  length,  3  mm aperla. 

116.  Hind  and  other  femora  destitute  of  erect  scales 117 

Hind  femora  bearing  nearly  erect  scales  on  the  under  side,  pile  of  body 

black ;  California  species ;  length,  8  mm audigeranU  (p.  431). 

117.  Pile  and  bristles  of  thorax,  pleura,  and  abdomen  black;  legs  bearing  long 

bristles ;  length,  3  mm phcmivs. 

Pile  and  bristles  whitish  or  yellow,  legs  destitute  of  long  bristles;  length, 

4^  mm (jilvipilosa  (p.  434). 

118.  Males ;  eyes  contiguous .* 119 

Females 120 

119.  Abdomen  depressed,  filament  of  hypopygium  yellow,  free  excepting  the  tip, 

suddenly  narrowed  at  its  first  third;  length,  3^  mm insecia  (p.  426). 

Abdomen  compressed,  filament  black,  hidden,  excepting  the  base;  length, 

5^  mm umhro9a, 

120.  Hind  and  middle  femora  bearing  nearly  erect  scales 121 

Hind  and  other  legs  destitute  of  scales 134 

121.  Front  legs  destitute  of  scales 122 

Front  legs  bearing  nearly  erect  scales,  third  anteunal  joint  broad ;  length, 

6  mm malloB. 

122.  Hind  tibiie  bearing  nearly  erect  scales 123 

Hind  and  other  tibiae  destitute  of  scales,  abdomen  depressed,  snbopaque; 

California  S])ecie8 ;  length,  5  mm duplicis  (p.  424). 

123.  Middle  tibiae  and  under  side  of  middle  femora  bearing  nearly  erect  scales, 

style  of  antennae  minute,  proboscis  slightly  longer  than  height  of 

head,  abdomen  subshining ;  length,  4  mm corvina. 

Middle  tibiie  and  under  side  of  middle  femora  destitute  of  scales,  abdomen 

shining ;  length,  5  mm l(nngata, 

124.  Abdomen  depressed,  attenuated  posteriorly,  wings  grayish  toward  apex; 

length,  3^nim insecia  (p.  426). 

Abdomen  compressed,  subtruncated  at  apex,  wings  uniformly  brown  toward 

the  Jipex;  length,  5^^  mm umbrosa. 

RHAMPHOMYIA  RAVIDA,  new  species. 

Male. — Head  black,  g:rayislibrowii  polliuose,  eyes  very  narrowly 
separated,  tlie  interval  being  narrower  than  the  lowest  ocellus;  facets 
of  nearly  a  uniform  size;  antenuie  black,  the  third  joint  lanceolate; 
style  over  one-third  as  long  as  the  third  joint;  proboscis  slightly  long^er 
than  the  head,  palpi  dark  j^ellowish.  Thorax,  pleura,  and  scutelhim 
black,  opaque,  grayish  brown  pollinose;  thorax  marked  with  three  dark 
browu  vittae,  its  pile  rather  abundant  and  quite  long,  whitish,  or 
brown,  and  black;  i)ile  above  front  coxae  yellowish,  that  in  front  of 
halteres  yellowish  or  black;  scutellum  bearing  about  fourteen  marginal 
bristles;  abdomen  depressed,  black,  opiMiue  brownish  gray  pollinose, 
its  pile  quite  abundant  and  long,  yellowish  and  black;  on  each  side  of 
the  seventh  segment  is  a  shining  black  vitta,  marking  the  division  into 
two  parts  of  the  dorsal  and  ventral  portions  of  this  segment,  the  vitUe 
being  on  the  lower  half;  hypopygium  rather  large,  ascending;  filament 
hidden,  except  the  posterior  side  of  its  lower  third.  Coxae  and  tro- 
chanters black,  gray  pollinose,  sometimes  yellowish  at  apices;  femora 
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and  tibije  light  yellow,  hind  femora  much  thicker  than  the  others,  the 
under  side  beset  with  stcmt  black  spines;  tarsi  yellowish,  toward  the 
apex  brown;  front  and  nuddle  metatarsi  of  an  equal  size,  the  liind  ones 
much  thicker  and  almost  one-half  longer  than  the  others.  Knob  of 
halteres  j-ellowish.  Wings  brownish  gray,  stigma  brown,  veins  dark 
brown,  fourth  vein  entire. 

Female. — Same  as  the  male,  with  these  exceptions :  Front  and  middle 
femora  darker,  more  brownish,  tibiae  and  tarsi  brownish.  Wings 
nearly  uniform  lightbrown. 

Types.— 'So^.  3191  and  3192,  U.S.K.M.;  length,  8  to  9  mm.  Five 
males  and  one  female  in  the  Museum  collection. 

Locality. — Illinois,  Texas,  and  New  Mexico. 

RHAMPHOMYIA  LORIPEDIS,  new  species. 

Male. — Head  black,  eyes  broadly  separated,  the  interval  nearly  as 
broad  as  the  face;  antennae  black,  first  joint  twice  as  long  as  the  sec- 
ond, third  joint  three  times  as  long  as  the  first,  tapering  quite  rapidly 
to  the  middle,  then  of  nearly  an  equal  width;  style  one-fourth  as  long 
as  the  third  joint;  proboscis  one  and  a  half  times  as  long  as  height  of 
head,  palpi  yellow.  Thorax  black,  subshining,  lightly  gray  jwllinose, 
the  sparse  pile  and  bristles  black;  pleura  black,  gray  pollinose,  pile  in 
front  of  halteres  white.  Scutellum  blaek,  bearing  four  bristles.  Abdo- 
men shining  blackish  brown,  its  pile  long  and  rather  abundant,  white; 
hypopygium  rather  small,  ascending;  filament  free,  very  thick  on  basal 
half,  then  abruptly  becoming  slender  and  bowed  downward  in  the  form 
of  a  U,  the  outer  prong  of  which  is  prolonged  and  slightly  undulating. 
Legs  yellow,  coxie  largely  bhvck,  hind  femora  toward  the  apices,  hind 
tibia*  except  at  bases,  and  apices  of  tarsal  joints,  brown;  hind  femora 
considerably  swollen  before  tlie  apices  and  on  the  under  side  of  the 
apical  third  bearing  stout  black  bristles;  hind  tibise  greatlj'  thickened 
toward  the  apices,  and  on  the  inner  side  near  the  base  is  a  large  swelling 
bearing  short  black  bristles;  below  this  swelling  the  tibia  bends  forward 
and  slightly  outward;  front  metatarsi  slightly  thicker  tlian  the  middle 
ones,  hind  metatarsi  slightly  thicker  but  not  longer  than  the  front  ones. 
Halteres  yellowish  white.  Wings  hyaline,  stigma  and  veins  brownish, 
fourth  vein  entire. 

Female. — Same  as  the  male,  with  these  exceptions:  Venter  yellow  on 
the  fifth  and  sixth  segments,  sometimes  a  yellow  si)ot  on  sides  of  the 
third  and  fourth.  Hind  femora  scarcely  thickened,  tibiie  destitute  of  a 
swelling  near  the  base;  front  metatarsi  somewhat  thicker  than  the 
hind  ones. 

Tyjpe#.— Nos.  3193  and  3194,  U.S.N.M. ;  length,  4  to  5  mm.  Two  males 
£(nd  three  females,  collected  by  the  writer  in  March  and  April. 

Locality. — Southern  California. 
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RHAMPHOMYIA   CALIFORNIQ^.  new  species. 

Female. — Head  shining  black,  antennae  black,  first  joint  one  and  a 
half  times  as  long  as  the  second,  third  joint  two  and  a  half  times  as 
long  as  the  first,  on  its  under  side  tapering  quite  rapidly  to  the  middle, 
then  of  nearly  an  equal  width ;  style  one-half  as  long  as  the  third  joint; 
proboscis  one  and  a  lialf  times  as  long  as  height  of  head,  palpi  reddish- 
yellow.  Thorax  black,  subshining,  the  pollen  very  light,  sparse  pile 
and  bristles  black;  i)leura  and  scutellum  the  same,  scutellum  beariug 
four  bristles.  Abdomen  shining  black,  tapering  at  the  tip,  its  sparse 
pile  black.  Legs  simple,  not  squamulate,  red<lish-yellow,  coxie  black, 
tarsi  brownish  toward  apices,  hind  metatarsi  much  thicker  and  longer 
than  the  others,  metatarsi  less  than  two  thirds  as  long  as  their  tibiie. 
Haiteres  yellow,  the  stalk  reddish.  Wings  uniformly  brown,  fourth 
vein  entire. 

Type.—^o,  3195,  U.S.X.M. ;  length,  6  mm.    Collected  by  O.  T.  Baron. 

Ijoeality, — California. 

RHAMPHOMYIA  PECTORIS,  new  species. 

Male, — Head  blackish  brown,  shining;  eyes  contiguous,  the  upper 
facets  very  much  larger  than  the  lower  ones;  antenna)  brown,  first  joint 
twice  as  long  as  the  second  (the  third  wanting);  proboscis  slightly 
longer  than  height  of  head,  palpi  dark  brow^n.  Thorax,  iuclading  the 
pleura,  scutellum,  and  metanotum,  shining  dark  yellow,  unmarked,  pile 
and  bristles  black,  scutellum  bearing  four  bristles.  Abdomen  shining 
brownish  black,  the  sixth  segment  reddish;  i>ile  rather  long  and  quite 
abundant,  mostly  black ;  hypopygium  small,  i)orrect,  central  filament 
slender,  arcuate,  free;  each  intermediate  lamella  bears  just  above  its 
apex  a  slender,  fleshy,  very  hairy  process,  nearly  as  long  as  the  lamella, 
projecting  backward.  Legs  simple,  dark  brown,  the  coxae  and  bases  of 
all  the  femora  yellow,  most  extended  on  the  front  femora:  trochanters 
yellow,  a  small  black  spot  on  apex  of  each;  bases  of  hind  tarsal  joints, 
except  the  first  and  last,  yellow ;  metatarsi  less  than  one-half  as  long 
as  their  tibiie;  front  and  hind  metatarsi  much  thicker  than  the  middle 
ones.  Haiteres  black.  Wings  brown,  lighter  behind  the  fourth  vein, 
the  latter  entire. 

Type,—^o.  3196,  IT.S.N.M.;  length,  5  mm.  Collected  by  Mr.  E.  A. 
Schwarz. 

Locality, — St.  Catherine  Island,  Georgia. 

RHAMPHOMYIA  COLORATA,  new  species. 

Male, — Head  black,  gray  pollinose,  eyes  contiguous,  upper  facets 
much  larger  than  the  lower  ones;  antenme  brownish  yellow,  third  joint 
broad  at  base,  tiipering  quite  rapidly  on  the  under  side  to  the  middle, 
then  of  nearly  an  equal  width;  style  one-fourth  as  long  as  the  third 
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joint;  proboscis  one-half  longer  than  lieiglit  of  head,  palpi  yellow. 
Thorax  black;  the  lateral  margins,  humeri,  and  prothorax  brown, 
opaque,  grayish-brown  poUinose;  its  sparse  pile  and  bristles  black; 
pleura  mottled  yellowish  and  dark  brown,  a  black  si)ot  above  the  middle 
and  hind  coxtp,  pile  of  pleura  black;  scutellum  bljwjk,  grayish-brown 
))oIIiDose,  bearing  four  bristles.  Abdomen  compressed,  brown,  lightly 
white  pollinose,  subshining,  its  pile  bla^k;  hyj)opygium  very  small, 
central  filament  hidden.  Legs  slender,  simple,  the  femora  and  coxie 
light  yellow,  the  tibisv  and  tarsi  brownish ;  front  tibiie  before  the  middle 
on  the  inner  sides  dilated,  and  thickly  ciliate  on  the  apical  two-thirds 
with  short  black  and  brown  setji*;  front  metatarsi  considerably  thicker 
and  somewhat  longer  than  the  middle  ones;  hind  metatarsi  thicker  and 
one- third  longer  than  the  front  ones.  Knob  of  hal teres  pale  yellow. 
Wings  unifonnlj'^  pale  brown,  veins  and  stigma  dark  brown,  fourth  vein 
entire. 

Female, — Same  as  the  male,  with  these  exceptions:  Abdomen  de- 
pressed, tapering  behind,  upper  and  under  sides  of  the  middle  and 
hind  femora,  outer  and  inner  sides  of  the  middle  and  hind  tibije,  and 
inner  sides  of  the  front  tibijv,  ciliate  with  nearly  erect  scales,  most 
developed  on  the  hind  legs;  front  tibiie  not  dilated  within. 

2>l>e«.— Nos.  3197  and  3198,  U.S.N.M.;  length,  5  to  6  mm.  Three 
males  and  four  females  in  the  Museum  collection. 

Locality. — ^Texas. 

RHAMPHOMYIA  ARCUATA,  new  species. 

Male. — Head  black,  gray  pollinose,  eyes  contiguous,  upper  facets 
much  larger  than  the  lower  ones;  antenna*  yellowish  brown  on  the  two 
basal  joints,  the  third  black,  rather  broadly  lanceolate;  style  one-third 
as  long  as  the  third  joint;  proboscis  scan^ely  hmger  than  height  of 
head,  palpi  dark  brown.  Thorax  and  scutellum  black,  shining,  very 
lightly  pollinose,  the  pile  and  bristles  yellowish;  pleura  black,  the  pile 
whitish;  scutellum  bearing  four  bristles.  Abdomen  brownish  yellow, 
compressed,  shining,  its  pile  sparse,  yellowish  white;  hypo[)ygium  large, 
ascending,  upper  lamella*  large  and  swollen,  the  intermediate  tapering 
toward  the  apex,  the  lower  side  rather  abundant  long  yellowish  pilose; 
filament  free,  very  slender,  not  fractured  nor  tlexnous.  Legs  slender, 
simple,  light  yellow  including  the  coxje;  last  tarsal  joint  brown;  front 
metatarsi  considerably  thicker  and  longer  than  the  middle  ones,  hind 
metatarsi  much  thicker  and  one-fourth  longer  than  the  front  ones. 
Knob  of  halteres  yellow.  Wings  hyaline,  stigma  obsolete,  veins  brown- 
ish, fourth  vein  entire. 

Type. — No.  3199,  U.S.N.M.;  one  male;  length,  3  mm. 

Locality. — Massach  usetts. 
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RHAMPHOMYIA  AMPLIPEDIS,  new  species. 

Male, — Head  bhick,  gray  polliiiose  except  ou  oral  inargiu,  eyes  con- 
tiguous, upper  facets  much  larger  than  the  lower  ones;  antenna  yel- 
lowish brown  on  two  basal  joints,  tlie  third  blacky  narrow,  very  gradually 
tapering  to  the  apex;  style  one  fifth  as  long  as  the  third  joint;  pro- 
boscis three  times  as  long  as  height  of  head,  palpi  dark  brown.  Thorax, 
pleura,  and  scutellum  black,  opaque,  gray  pollinose,  the  pile  and  bristles 
black;  scutellum  bearing  four  bristles.  Abdomen  compressed,  brown- 
ish yellow,  shining,  its  pile  black ;  hypopygiuni  rather  large,  upi)er 
lamella*  not  swollen,  longer  than  the  middle  ones,  the  latter  of  nearly 
an  equal  width,  obliquely  truncate  at  apex,  the  upper  angle  prolonged 
beyond  the  lower  one;  lower  lamelhe  prolonged  at  each  side,  e^ich  side- 
piece  bending  outward  near  its  tip,  which  is  rounded;  central  filament 
slender,  not  fractured,  very  flexuous  toward  its  apex.  Legs  slender, 
the  coxse,  femora,  and  tibiiv  dark  yellow,  tarsi  black ;  front  metatarsi 
thicker  and  longer  than  the  middle  ones,  hind  metatarsi  one-half  thicker 
and  one- third  longer  than  the  front  ones;  hind  tibne  at  apices  as  tliick 
as  their  femora.  Knob  of  halteres  yellow.  Wings  brownish  gr^j, 
stigma  pale  brownish,  veins  dark  brown,  fourth  vein  entire. 

Female. — Same  as  the  male,  except:  Proboscis  nearly  four  times  as 
long  as  height  of  head;  abdomen  tapering  to  the  tip;  under  side  of 
middle  and  hind  femora  ciliate  with  scale-like  seta\ 

Tyj)e«.— Nos.  32()0  and  3201,  IT.S.N.M.;  length,  5  to  7  mm.  Seven 
males  and  three  females  in  the  Museum  collection. 

Locality. — Massachusetts. 

RHAMPHOMYIA   TERSA,  new   species. 

Male. — Head  black,  bluish-gray  pollinose;  eyes  contiguous,  upper 
facets  much  larger  than  the  lower  ones;  auteniue  black,  first  two  joints 
yellowish,  the  third  slender,  sublanceolate;  style  about  one-third  as 
long  as  the  third  joint;  proboscis  scarcely  longer  than  height  of  head; 
palpi  black;  thorax,  pleura,  and  scutellum  black,  opaque,  bluish-gray 
pollinose,  the  sparse  pile  and  bristles  bhick;  scutellum  bearing  four 
bristles;  abdomen  bhickish,  tinged  in  places  with  yellowish,  opaque 
dark  gray  pollinose;  its  pile  rather  long  and  quite  abundant,  yellowish; 
hypopygium  rather  large,  ascending,  upper  lamelhe  considerably  swol- 
len, and  below  apex  of  each  a  cylindrical,  fleshy,  hairy  process  pro- 
jecting backward;  intermediate  lamelhe  longer  than  the  others,  nearly 
horizontal,  their  apices  studded  with  numerous  very  short  black  spines; 
filament  slightly  thickened  at  base,  then  slender  and  flexuous,  not  frac- 
tured; venter  compressed,  opaque,  yellowish  except  at  apex;  legs  sim- 
ple, slender,  yellow,  including  the  coxie;  hind  femora  outwardly,  their 
tibiie  and  all  the  tarsi,  yellowish-brown,  front  metatarsi  slightly  thicker 
than  the  middle  ones,  not  quite  so  thick,  biit  fully  as  long,  as  the  hind 
ones;  knob  of  halteres  light  yellow;  wings  hyaline;  veins  and  stigma 
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browuish;  foarth  vein  entire;  base  of  costa  bearing  a  black  bristle  at 
least  twice  as  long  as  the  adjacent  pile. 

ryp^-.— No.  3202,  U.S.N.M.;  one  male;  length,  5  mm. 

Locality. — New  Hampshire. 

RHAMPHOMYIA  COMPTA,  new  species. 

Male.-^Heod  black,  eyes  contiguous;  antennae  dark  brown,  first  joint 
slightly  over  twice  as  long  as  the  second,  the  third  twice  as  long  as 
the  first,  tapering  quite  rapidly  near  the  base,  then  of  nearly  an  equal 
width;  style  one-third  as  long  as  the  third  joint;  proboscis  slightly 
exceeding  height  of  head,  palpi  blackish.  Thorax  black,  wholly  shin- 
ing, its  sparse  pile  and  bristles  black;  pleura  brownish  black;  scutel- 
him  black,  bearing  four  bristles.  Abdomen,  including  the  venter, 
shining  brownish  black,  its  pile  whit«;  hypopygiuui  rather  large  and 
groatly  expanded  below,  yellow  pilose,  central  filament  slender,  free, 
veryflexnous  toward  its  tip.  Legs  simple,  yellow  including  the  coxa*; 
tarsi  brown,  metatarsi  less  than  one-half  as  long  a«  their  tibi*,  middle 
and  hind  metatiirsi  thicker  than  the  front  ones,  llalteres  yellow. 
Wings  pure  hyaline,  the  veins  and  stigma  brownish,  fourth  vein  entire. 

Type. — No.  320.3,  U.S.N. M.;  one  male;  length,  3  mm. 

Ijocality, — United  States. 

RHAMPHOMYIA  NASONI,  new  species. 

Female.^  Head  black,  gray  pollinose;  antennae  yellow,  the  third  joint 
excepting  the  under  side  at  the  base  black,  rather  broad;  the  style 
black,  one-fifth  as  long  as  the  third  joint;  proboscis  yellow,  one  and  one- 
third  times  as  long  as  height  of  head,  palpi  yellow.  Thorax  black, 
opaque  brownish  gray  pollinose,  marked  with  three  slender  dark  brown 
vitta*,  its  sparse  pile  and  bristles  black;  humeri  and  a  streak  back  of 
each,  yellow;  pleura  dark  brown,  bluish  gray  pollinose,  pile  in  front  of 
the  halteres  black.  Scutellum  colored  like  the  thorax,  bearing  four 
bristles.  Abdomen  compressed,  opaque  dark  brown,  hind  margins  of 
the  first  six  segments,  especially  on  the  sides,  yellow;  venter  wholly 
yellow;  the  two  anal  stylets  largely  yellow.  Legs  rather  slender,  light 
yellow,  including  the  coxie ;  tarsi  infuscated  toward  the  tips ;  legs  desti- 
tute of  scales  and  long  hairs.  Wings  whitish  hyaline  from  base  nearly 
to  the  apex  o£  the  discal  cell,  from  thence  to  the  tii)  dark  brown, 
marked  with  a  white  costal  spot  beyond  the  tip  of  the  first  vein;  veins 
normal,  colorless  from  the  base  to  the  branching  of  the  second  and  third 
veins,  beyond  this  brown;  last  section  of  the  fifth  vein  one-half  longer 
than  the  penultimate  section. 

Type. — No.  3204,  U.S.N.M.;  length,  5  mm.  A  single  specimen  cap- 
tured May  G,  1894,  by  Dr.  W.  A.  Nason,  after  whom  1  take  pleasure  in 
naming  this  handsome  species. 

Locality. — Illinois. 
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RHAMPHOMYIA  DUPLICIS,  new  species. 

Male, — Head  black,  lightly  gray  pollinose,  eyes  contiguous,  upper 
facets  much  larger  than  the  lo\rer  ones;  antenna)  black,  third  joint 
sublanceolate,  style  one- fourth  as  ]ong  as  the  third  joint;  proboscis 
slightly  longer  than  height  of  head,  palpi  black.  Thorax  black,  sub- 
shining,  except  two  vitto  and  the  lateral  margins  which  are  gray  polU- 
nose;  pile  rather  abundant  and  long,  black;  pleura  black,  opaque  dark 
gray  pollinose,  its  pile  black;  scutellum  black,  subshining,  bearing  six 
bristles.  Abdomen  depressed  at  base,  then  compressed,  black,  opaque 
grayish  black  pollinose,  its  pile  black;  hypopygium  small,  porrect, 
upper  laiuellft)  longer  than  the  middle  ones,  apex  of  lower  lamella  bear- 
ing a  very  slender,  long,  upwardly  curving  seta;  central  filament  rather 
thick,  hidden  except  on  its  basal  third.  Legs  shining  black,  leather 
slender,  simple;  front  and  middle  metatarsi  of  an  equal  size,  hind 
metatarsi  over  twice  as  thick  as,  and  one-half  longer  than,  the  othei*s. 
Knob  of  halteres  black.  Wings  gray,  stigma  and  veins  dark  brown, 
fourth  vein  entire.  * 

Female, — Differs  from  the  male  as  follows:  Abdomen  depi-e^sed, 
tapering  to  the  ai>ex;  middle  metatarsi  slightly  thicker  than  the  front 
ones;  under  side  of  middle  and  hind  femora  ciliate  with  nearly  erect 
scales;  wings  uniformly  grayish  brown. 

TypeH.—^o%.  3205  and  3206,  U.S.N.M.;  length,  4  to  5  mnv.  Two 
males  and  two  females  captured  by  the  writer  in  February  and  March. 

Ijoca  lity, — Scm ther n  C al  i fornia. 

RHAMPHOMYIA  BIFILATA,  new  species. 

Male, — Head  black,  opaque,  gray  pollinose,  eyes  contiguous,  upper 
facets  much  larger  than  the  lower  ones;  antennae  black,  the  third  joint 
contracted  on  its  under  side,  then  of  nearly  an  equal  width;  style  one- 
fourth  as  long  as  the  third  joint;  proboscis  nearly  one-half  longer  than 
height  of  head,  palpi  black.  Thorax,  pleura,  and  scutellum  black, 
bluish  gray  pollinose,  subopaque;  pile  black,  on  the  thorax  long  and 
rather  abundant;  scutellum  bearing  four  bristles.  Abdomen  ccnn- 
pressod,  black,  opaque,  grayish- white  pollinose,  its  pile  black;  hypo- 
pygium rather  vsmall,  porrect;  upper  lamellae  narrow,  slightly  longer 
than  the  middle  ones ;  the  latter  broad,  obliquely  subtruncated  at  apices, 
the  lower  corner  x)roduced  beyond  the  upper  one,  and  rounded;  a  long, 
slender,  upwardly  curving  seta  issuing  from  apex  of  lower  lamella; 
central  filament  rather  thick,  hidden  except  on  its  lower  third.  Legs 
black,  simple,  hind  tibiic  greatly  thickened  on  the  apical  part  and 
densely  long  black  pilose;  front  and  middle  metatarsi  subequal  in  size, 
the  hind  ones  nearly  three  times  as  thick  and  one-fourth  longer  than  the 
others;  all  the  tibiae  with  many  long  black  pile.  Knob  of  halteres 
black.  Wings  whitish  hyaline,  stigma  obsolete,  veins  brown;  fourth 
^ein  entire. 
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Female, — Same  as  the  male,  with  these  excei)tion8:  Abdomen  de- 
pressed, tapering  to  the  apex,  hind  tibiae  not  thickened  at  the  tips,  their 
pile  and  that  of  the  other  tibia?  rather  short;  wings  brownish  gray 
stigma  dark  brown. 

7Vpe«.~-No8.  3207  and  3208,  U.S.N.M.;  length,  3 J  to  4  mm.  A  male 
and  female  captured  by  the  writer  in  February  and  March. 

Locality, — Southern  California. 

RHAMPHOMYIA  AVIDA,  new  species. 

3fa/tf.— Head  black,  gray  i)ollinose,  eyes  contiguous,  facets  of  nearly 
a  uniform  size;  antenuie  black,  third  Joint  very  broad,  gradually  taper- 
ing to  apex,  style  scarcely  one-sixth  as  long  as  the  third  joint;  probos- 
cis one-fourth  longer  than  height  of  head,  jialpi  dark  brown.  Thorax 
black,  opaque,  bluish  gray  pollinose,  its  i)ile  rather  long  and  quite 
abundant,  mixed  yellow  and  black;  ideura  black,  bluish  gray  pollinose, 
it^  pile  yellow;  scutellum  concolorous  with  thorax,  bearing  four  black 
bristles.  Abdomen  black,  opaque,  bluish  gray  pollinose,  its  pile  rather 
long  and  quite  abundant,  yellowish  white;  hypopygium  small,  upper 
lamelhe  scarcely  half  as  long  as  the  middle  ones,  filament  bristle-like, 
arcuate,  free  on  its  lower  third,  issuing  from  middle  of  hypopygium. 
Legs  simple,  rather  stout,  blackish  brown,  furnishe<l  with  rather  long 
black  bristles;  front  and  middle  metatarsi  subequal  in  size,  the  hind 
ones  nearly  twice  as  thick  as  the  others.  Knob  of  halteres  yellowish 
brown.    Wings  hyaline,  stigma  and  veins  brown,  fourth  vein  entire. 

Type.—^o.  3209,  IJ.S.X.M.;  length,  3^  to  4  mm.  Seven  males,  col- 
lected in  April  and  May. 

Locality. — Massacb  uset  ts. 

RHAMPHOMYIA   OTIOSA,  new  species. 

Female.— Heaul  black,  subshining,  lightly  brownish  pollinose,  anten- 
nae black,  third  joint  sublanceolate,  style  one-third  as  long  as  the  third 
joint;  proboscis  nearly  one-half  longer  than  height  of  head;  palpi 
black.  Thorax,  pleura,  and  scutellum  blatjk,  subshining,  very  lightly 
pollinose,  the  pile  and  bristles  black;  scutellum  bearing  four  bristles. 
AMomen  depressed,  dark  brown,  tapering  to  tbe  tip,  its  sparse  pile 
black.  Legs  robust,  dark  brown,  hind  femora  and  tibiae  compressed, 
u]>per  and  under  sides  of  the  middle  and  hind  femora,  and  the  inner 
and  outer  sides  of  the  hind  tibije  ciliate  with  nearly  erect  scales; 
middle  metatarsi  thicker  and  longer  than  the  front  ones,  hind  metatarsi 
nearly  twice  as  thick  and  one-half  longer  than  the  middle  ones.  Knob 
of  halteres  blackish,  fourth  vein  entire. 

Type. — No.  3210,  U.S.N.M.;  length,  3  mm.    A  single  specimen. 

Locality, — Colorado. 
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RHAMPHOMYIA   SETOSA,  new  species. 

Male. — Head  black,  gray  poUiuose,  eyes  coutiguous,  upper  facets 
mucli  larger  than  the  lower  ones;  antennas  black,  third  joint  rather 
broad  at  base,  style  one-third  as  long  as  the  third  joint;  proboscis 
slightly  longer  than  height  of  hesid,  palpi  blaek.  Thorax  black,  sub- 
shining,  its  pile  long  and  rather  abundant,  black;  pleura  black,  gray 
poUinose,  its  pile  black;  scutellum  black,  gray  pollinose,  bearing  eight 
bristles.  Abdomen  black,  subshining  lightly  grayish-black  pollinose; 
its  pile  long  and  rather  abundant,  black;  hypopygium  rather  large, 
upper  lanielhv  short,  as  broad  as  long,  each  bearing  at  its  iii>per  angle 
a  backwardly  directed  hook;  middle  lamellae  much  longer  than  the 
upper,  long  black  pilose  on  lower  side,  and  just  before  thetip  bearing 
a  rather  long,  downwardly  directed  process;  filament  very  thick  at 
base,  then  suddenly  attenuated  and  arcuate,  the  attenuated  portion 
rather  robust.  Legs  black,  simple,  rather  stout,  furnished  with  many 
long  black  pile;  tront  and  middle  metatarsi  nearly  equally  slender,  the 
hind  ones  slightly  thicker  than  the  others.  Knob  of  halteres  bla(;k. 
Wings  hyaline,  tinged  with  brown  in  the  basal  and  anal  cells;  stigma 
grayish  brown,  veins  dark  brown,  entire,  costa  near  the  base  bearing 
two  long  black  bristles. 

Closely  related  to  R.  nigricansj  Loew,  but  in  that  species  the  filament 
of  the  hypopygium  is  flexuous  toward  the  apex  and  not  suddenly  thick- 
ened at  the  base,  the  wings  are  whitish  and  without  the  brown  tinge  in 
the  basal  and  anal  cells,  the  base  of  the  costa  bears  a  single  long 
bristle,  and  the  abdomen  is  whitish  pollinose. 

It  is  also  closely  related  to  R.  clavigera^  Loew,  which  I  have  not  seen, 
but  in  that  species  the  upper  lamelhe  of  the  hypopygium  are  described 
as  being  slender,  instead  of  very  broad,  and  the  filament  is  saiil  to  be 
very  slender,  instead  of  rather  robust,  and  suddenly  thickened  at  the 
base. 

Tijpe.—^o,  3211,  U.S.N.M.;  length,  3^  mm.  Four  males  in  the 
Museum  collection.* 

Locality, — New  Hampshire. 

RAMPHOMYIA   INSECTA,  new  species. 

Male. — Black,  including  the  palpi  and  halteres,  the  abdomen  and  legs 
tinged  with  brown;  eyes  contiguous,  upper  facets  noticeably  larger  than 
the  lower  ones;  third  antennal  joint  rather  broad,  the  style  one-third 
as  long  lis  this  joint;  proboscis  subequal  in  length  to  height  of  head. 
Thorax  and  pleura  opac^ue  grayish-brown  pollinose,  the  pile  of  the 
former  rather  abundant  and  long,  black  on  both  thorax  and  pleura. 
Scutellum  bearing  four  bristles,  besides  a  few  short  pile.  Alxlooien 
depressed,  subshining,  its  pile  rather  abundant,  that  on  the  dorsum  very 
short,  mixed  yellowish  and  black ;  hypopygium  rather  large,  somewhat 
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porrect,  iipi)er  lamellae  very  slender,  three  times  as  long  as  broad,  of 
an  equal  length  with  median  ones;  filament  yellow,  free,  very  broad 
at  base,  suddenly  narrowed  to  less  tlian  half  its  width  at  the  first  third 
of  its  under  side,  then  gradually  tapering  to  the  ai)ex,  not  fiexuous. 
Legs  slender,  simple,  thickly  but  very  short  pilose;  front  metatarsi 
noticeably  more  slender  than  the  middle  ones,  hind  metatarsi  twice  as 
thick  but  scarcely  longer  than  the  middle  ones.  Wings  grayish,  stigma 
pale  brownish,  veins  normal,  brown,  last  section  of  fifth  vein  longer 
than  the  penultimate  section. 

Female. — Same  as  the  male,  except  front  and  middle  metatarsi  sub- 
equal  in  size,  the  hind  ones  nearly  twi<;e  as  thick  as,  and  slightly  longer 
than,  the  oth^r^^ 

Ty/>e.— No.  3212  and  3213,  U.S.N.M.:  length,  4  mm.  A  single  male 
and  female  in  the  Museum  collection. 

Loca  lity, — ^Texas. 

RHAMPHOMYIA  EPPERA,  new  species. 

Female. — Head  black,  gray  pollinose 5  antennsb  black,  first  two  joints 
brown,  the  third  lanceolate^  style  one-fourth  as  long  as  the  third  joint; 
proboscis  slightly  longer  than  height  of  head,  palpi  brown.  Thorax, 
pleura,  and  scntellum  black,  gray  pollinose,  subshining,  pile  and  bris- 
tles of  thorax  mostly  black,  pile  in  front  of  halteres  whitish;  scutellum 
bearing  four  bristles.  Abdomen  brown,  subshining,  tapering  behind, 
its  pile  yellowish.  Legs  slender,  dark  brown,  base  of  femora  and  the 
coxse  lighter,  more  brownish  yellow;  under  sides  of  middle  and  hind 
femora  ciliate  with  nearly  erect  scales,  the  upper  sides  ciliate  with 
short  setie;  metatarsi  of  nearly  an  equal  thickness  and  length.  Knob 
of  halteres  pale  yellow.  Wings  brownish  gray,  stigma  darker,  veins 
brown,  fourth  vein  entire. 

Type.— No.  32U,  U.8.KM.;  one  female;  length,  4  mm. 

RHAMPHOMYIA  MANCA,  new  species. 

Male. — Head  black,  bluish-gray  pollinose;  eyes  contiguous,  upper 
facets  not  larger  than  the  lower;  antennae  black,  third  joint  broadly 
lanceolate,  style  one-fifth  as  long  as  the  third  joint;  proboscis  somewhat 
longer  than  height  of  head.  Thorax,  i)leura,  scntellum,  and  abdomen 
black,  opaque  bluish-gray  pollinose,  the  pile  and  bristles  whitish;  scu- 
tellum bearing  only  two  bristles;  hypopygium  large,  ascending,  the 
filament  hidden.  Legs  simple,  very  dark  brown,  tarsi  white  except 
the  l;ist  two  or  three  joints  and  the  front  metatarsi;  front  and  hind 
metatarsi  subequal  in  size,  slightly  thicker  than  the  middle  ones,  not 
one-half  as  long  as  their  tibiie.  Knob  of  halteres  light  yellow.  Wings 
whitish,  veins  concolorous,  except  the  costa  beyond  apex  of  first  vein; 
last  fourth  of  ultimate  section  of  the  fourth  vein  obliterated  before 
reaching  the  wing  margin;  stigma  wanting. 
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Female. — Dift'ers  from  the  male  as  follows:  Abdomeu  very  dark 
brownish,  not  gray  polliiiose,  subshining,  tapering  posteriorly.  Tan^i 
brown,  base  of  metatarsi  yellowish. 

Types.— Nos.  3215  and  3216,  U.S.N.M.;  length,  2^  ram.  Three  males 
and  one  female  in  the  Museum  collection. 

Locality. — North  Carolina. 

RHAMPHOMYIA  VALGA,  new  species. 

Male. — Head  black,  gray  pollinose,  eyes  contiguous,  upper  facets 
larger  than  the  lower  ones;  antennsB  dark  brown,  second  joint  lighter, 
the  third  rather  broad,  lanceolate;  style  one-iburth  as  long  as  the  third 
joint;  proboscis  slightly  longer  than  height  of  head,  pa4pi  dark  brown. 
Thorax,  pleura,  and  scutellum  black,  opaque  bluish-gray  iwllinose,  the 
sparse  pile  and  bristles  black;  scutellum  bearing  two  bristles.  Abdo- 
men black,  the  basal  half  mottled  yellow  and  brown,  subshining,  com 
])ressed,  its  pile  rather  abundant  and  long,  black;  hypopygium  small, 
ascending,  the  upper  lamelhnB  very  vsmall  and  not  swollen;  central 
filament  yellow,  thick,  arcuate,  free  except  at  ai)ex;  venter  yellowish 
on  basal  half.  Legs  brown,  extreme  base  of  each  tibia  yellow;  coxse 
dark  yellow;  hind  femora  much  thickened  toward  the  apices,  the  under- 
side of  each  just  before  the  tip  bearing  a  rather  large  rounded  process; 
near  its  base  each  hind  tibia  is  hollowed  out  at  a  point  ox^posite  the 
process  in  the  femur,  so  that  when  the  legs  are  folded  up  the  femoral 
process  fits  into  the  hollow  in  the  tibia;  the  outer  edge  of  this  hollow 
is  not  fringed  with  setae.  Front  metatarsi  slightly  thicker  and  longer 
than  the  middle  ones,  hind  metatarsi  considerably  thicker  but  no  longer 
than  the  front  ones.  Knob  of  halteres  dark  yellow.  Wings  hyaline, 
stigma  obsolete,  veins  brown,  fourth  vein  entire. 

Type. — No.  3217,  U.S.N.M.;  one  male;  length,  4  mm. 

Lovality. — New  Hampshire. 

RHAMPHOMYIA  CILIATA,  new  species. 

Jfa/e. — Hejul  black,  face  shining,  eyes  contiguous;  antennae  black, 
thinl  joint  sublanceolate,  style  nearly  one-third  as  long  as  the  third 
joint;  proboscis  shorter  than  height  of  head,  palin  black.  Thorax  and 
scutellum  shining  black  and  destitute  of  ])olleu,  pleura  and  metanotum 
bla<*kish,  opaque  gray  pollinose;  scutellum  bearing  only  two  bristles; 
sparse  pile  and  bristles  of  thorax,  pleura,  and  scutellum  light  yellowish. 
Abdomeu  shining  dark  brown,  its  S7)arse  pile  whitish;  hyjwpygimu 
small,  ascending,  central  filament  hidden.  Legs  simple,  very  dark 
brown, including  the  tarsi,  extreme  bases  of  tibiae  yellowish;  front  meta- 
tarsi slightly  thicker  but  shorter  than  the  middle  ones,  hind  metatarsi 
much  thicker  and  longer  than  the  others;  lower  sides  of  front  meta- 
tarsi, of  middle  femora,  and  inner  sides  of  middle  tibm  ciliate  with 
short  black  setiie;  on  outer  side  of  each  middle  tibia,  near  its  middle 
and  also  near  its  tip,  is  a  very  long  bristle.  Knob  of  halteres  dull  yel- 
lowish.    Wings  hyaline,  veins  and  stigma  brownish,  fourth  vein  entire. 
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Female. — Differs  from  the  male  as  follows:  Proboscis  somewhat 
longer  than  height  of  head.  Abdomen  tapering  to  apex.  Hind  meta- 
tarsi scarcely  tliicker  than  the  front  ones;  irout  metatarsi  and  middle 
tibim  not  ciliate,  no  long  bristles  on  outer  side  of  middle  tibia^;  middle 
femora  on  under  sides  and  hind  femora  on  upper  and  under  sides  ciliate 
with  nearly  erect  scales.    Wings  grayish. 

Tifpes.—^os.  3218  and  3219,  U.S.N.M.;  length,  3 J  to  4J  mm.  One 
male  and  two  females  in  the  Museum  collection. 

Locality, — New  Hampshire. 

RHAMPHOMYIA  SCUTELLARIS,  new  species. 

Male. — Head  black,  gray  poUinose,  eyes  contiguous,  upper  facets 
much  larger  than  the  lower  ones;  antenna*  black,  third  joint  contracted 
on  the  under  side  near  the  middle,  the  terminal  portion  of  nearly  an 
equal  width;  style  more  than  one- third  as  long  as  the  third  joint;  pro- 
boscis one-fourth  longer  than  height  of  head,  palpi  black.  Thorax 
black,  subsbining,  lightly  grayish  brown  pollinose  and  marked  with 
three  black  vittae,  pile  rather  abundant  and  long,  black ;  pleura  black, 
opaque  grayish  brown  pollinose,  its  pile  black;  scutellum  black,  sub- 
shining,  lightly  grayish  brown  pollinose,  bearing  fourteen  bristles. 
Abdomen  depressed,  black,  subsbining,  lightly  gray  pollinose;  its  pile 
black,  hind  margins  of  segments  2  to  6  pale  yellow;  hypopygium  small, 
porrcct,  lower  lamellie  curving  upward  and  i)ointed  at  apices,  central 
filament  hidden  except  at  extreme  base.  Legs  black,  rather  slender, 
simple;  front  metatarsi  slightly  thicker  and  longer  than  the  middle 
ones,  hind  metatarsi  much  thicker  and  one  third  longer  than  the  front 
ones.  Knob  of  halteres  pale  yellow.  Wings  dark  gray,  somewhat 
brownish  along  the  veins,  stigma  and  veins  dark  brown,  fourth  vein 
entire. 

Type. — No.  3220,  U.S.N.M.;  length,  11  mm.  A  single  male  taken 
by  the  writer. 

fAHsality. — Northern  California. 

RHAMPHOMYIA  PIMBRIATA,  new  species. 

Male. — Head  black,  brownish  gray  pollinose  except  on  oral  margin, 
eyes  contiguous,  upper  facets  much  larger  than  the  lower  ones;  anten- 
nae black,  the  third  joint  broad,  gradually  tapering  to  the  apex,  style 
one-half  as  long  as  the  third  joint;  proboscis  one- third  longer  than 
height  of  head,  palpi  black.  Thorax  subsbining,  lightly  brownish  pol- 
linose, almost  brassy,  and  marked  with  three  black  vitttB,  its  pile  and 
bristles  black;  pleura  black,  subopac|ue,  gray  and  brownish  pollinose, 
its  pile  black;  scutellum  black,  subsbining,  lightly  brownish  pollinose, 
be  .ring  four  bristles.  Abdomen  subdepresaed,  black,  shining,  its  pile 
and  long  lateral  bristles  black;  hypopygium  rather  large,  ascending, 
abundant  black  pilose;  central  filament  thick,  free  except  near  the  apex, 
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not  fractiirod  nor  tlexuous.  Legs  black,  ratlier  robust,  simple;  front 
metatarsi  s]i<rhtly  thicker  and  longer  than  the  middle  ones,  hind  meta- 
tarsi much  thicker  and  one-fourth  longer  than  the  front  ones.  Knob 
of  halterea  yellow.  Wings  brownish  gray,  stigma  and  veins  dark  brown, 
fourth  vein  entire. 

Female. — Same  as  the  male,  with  these  exceptions:  Under  sides  of 
middle  and  hind  femora  ciliate  with  nearly  ei^ect  scales;  front  meta- 
tarsi not  noticeably  thicker  than  the  middle  ones. 

Ty/>6«.— Nos.  3221  and  3222,  TT.S.KM.;  length,  9  to  10  mm.  Two 
males  and  four  females  captured  by  the  writer  in  March. 

Lova  Hty, — Call  forn  i  a. 

RHAMPHOMYIA  ABDITA,  new  species. 

Male, — Head  black,  opaque  gray  poUinose;  eye&  contiguous,  upper 
facets  much  larger  than  the  lower;  antennas  blackish,  third  joint 
broadly  lanceolate,  style  almost  one-third  as  long  as  the  third  joint; 
proboscis  slightly  longer  than  height  of  head.  Thorax  subopaqne 
bhvck,  gray  pollinose,  its  sparse  pile  and  bristles  black;  pleura  black, 
gray  pollinose,  its  pile  whitish;  scutellum  opaque  gray  "pollinose,  bear- 
ing four  bristles.  Abdomen  somewhat  depressed,  black,  subshining, 
its  ])ile  whitish;  hypopygium  small,  the  filament  hidden.  Ijegs  black, 
hind  tibiae  strongly  curved  inward  near  the  base,  front  tibiie  dilated  on 
the  inner  sides  of  the  apical  two-thirds,  the  dilated  portion  thickly 
ciliate  with  short  setine  and  pile;  front  metatarsi  as  thick  as,  but  only 
two-thirds  as  long  as,  the  hind  ones;  middle  metatarsi  much  slenderer 
than  the  others.  Knob  of  halteres  dark  yellow.  Wings  hyaline,  veins 
normal,  stigma  brown. 

Female. — Same  as  the  male,  with  these  exceptions:  Hind  tibiae 
straight,  front  ones  not  dilated,  front  metatarsi  noticeably  thicker  than 
the  hind  ones;  both  sides  of  femora,  and  of  front  and  hind  tibia*,  also 
inner  sides  of  middle  tibiae  on  the  basal  third,  ciliate  with  nearly  erect 
scales. 

Types.— :So».  3223  and  3224,  U.S.N.M.;  length,  6  mm.  One  male 
and  three  females  collected  by  Prof.  O.  V.  Piper. 

Locality. — Washington. 

RHAMPHOMYIA  VIRGATA,  new  species. 

Female. — Head  black,  opaque  gray  pollinose  next  the  antennae,  else- 
where shining;  antennte  very  dark  brown,  third  joint  but  slightly 
narrowing  toward  the  apex,  which  is  unusually  broad;  style  one-sixth 
as  long  as  the  third  Joint;  proboscis  three  times  as  long  as  height  of 
head,  palpi  brown.  Thorax  black,  grayish  white  pollinose  except  four 
shining  vittu%  a  humeral  spot,  and  the  narrow  lateral  margin;  the  t^?o 
median  vittie  begin  at  the  prothorax  and  extend  slightly  behind  the 
suture;  the  lateral  ones  begin  near  the  hind  edge  and  extend  three- 
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fourths  the  distance  to  the  front  end;  sparse  pile  and  bristles  black; 
pleura  black,  lightly  white  pollinose,  its  pile  whitish;  scutellum  black, 
lightly  white  i)ollinose,  bearing  four  bristles.  Abdomen  black,  very 
shining,  depressed,  tapering  posteriorly,  its  sparse  pile  whitish;  narrow 
hind  margins  of  segments  2  to  4  laterally  whitish.  Legs  black,  shining 
except  on  the  coxje,  simple,  rather  slender;  metatarsi  of  nearly  an 
equal  thickness,  the  hind  ones  one  fonrth  longer  than  the  others.  Knob 
of  halteres  pale  yellow.  Wings  grayish  hyaline,  veins  and  stigma 
brown,  fourth  vein  entire. 

Type.—lSo.  3226,  U.S.N.M.;  one  female;  length,  7  mm. 

Locality. — Massachusetts. 

RHAMPHOMYIA  SUDIGERONIS,  new  species. 

Male. — Black  in  all  its  parts  excepting  the  light  yellow  halteres  and 
central  filament  of  the  hypopygium.  Eyes  contiguous,  upper  facets 
much  larger  than  the  lower  ones;  third  antennal  joint  broad,  two  and 
a  half  times  as  long  as  broad,  style  nearly  as  long  as  the  third  joint; 
proboscis  nearly  twice  as  long  as  height  of  head.  Thorax  subshlning, 
lightly  gray  pollinose,  marked  with  three  black  vitta»,  the  pile  confined 
to  these  vittae  and  to  the  broad  lateral  margins,  quite  abundant  and 
rather  long,  black ;  pleura  light  gray  pollinose,  its  pile  black.  Scutel- 
lum snbshining,  naked  except  the  four  marginal  bristles.  Abdomen 
subshining,  the  base  subdepressed,  toward  the  tip  somewhat  com- 
pressed, its  pile  quite  abundant  and  rather  long,  black;  hypopygium 
rather  large,  upper  lamellae  slender,  shorter  than  the  niedian,  the  latter 
only  slightly  longer  than  broad;  central  filament  free  except  its  apex, 
arcuate,  rather  robust.  Legs  rather  robust,  simple,  the  middle  and 
bind  tibiae  bearing  several  quite  long  bristles;  front  metatarsi  some- 
what thicker  and  one-third  longer  than  the  middle  ones;  hind  metatarsi 
noticeably  thicker  and  one- fourth  longer  than  the  front  ones ;  hind  coxa* 
greatly  swollen  at  the  middle.  Wings  uniformly  pale  brown,  stigma 
dark  brown,  veins  normal. 

Female. — Same  as  the  male,  except  that  the  abdomen  is  depressed,  and 
the  under  side  of  the  hind  femora  is  ciliate  with  nearly  erect  scales. 

Types.— JSo».  3226  and  3227,  U.S.N.M.;  length,  7  to  10  mm.  Eleven 
males  and  six  females  collected  by  the  writer  in  March  and  April. 

Locality. — California. 

RHAMPHOMYIA   AMPLICELLA,  new  species. 

Female. — Head  black,  gray  pollinose;  antennae  black,  the  third  joint 
broad,  gradually  tapering  to  the  apex,  style  one-fourth  as  long  as  the 
third  joint;  proboscis  slightly  longer  than  height  of  head,  palpi  black. 
Thorax,  pleura,  and  scutellum  black,  opaque,  gray  pollinose,  thorax 
marked  with  two  blackish  vittae,  its  short,  sparse  pile  and  the  bristles 
black;  pile  of  pleura  whitish;  scutellum  bearing  four  bristles.    Abdo- 
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luen  tapering  to  tbe  tip,  black,  opaque,  on  the  first  five  segments  densely 
silvery  white  pollinose,  that  on  the  remaining  segments  grayish  brown, 
its  pile  sparse,  whitish.  Legs  black,  simple;  front  metatarsi  much 
thicker  than  the  middle  ones,  as  thick  and  nearly  as  long  as  the  hind 
ones.  Knob  of  halteres  whitish.  Wings  hyaline  on  the  cost<i-basiil 
half,  the  remaining  portion  grayish  brown,  stigma  and  veins  dark  brown; 
discal  cell  unusually  long,  almost  reaching  the  wing  margin,  second  and 
third  posterior  cells  united;  posterior  cross  vein  sinuous,  its  middle 
portion  nearly  parallel  with  the  fourth  vein,  near  its  lower  end  l)ent  at 
nearly  a  right  angle. 

Type. — No.  3228,  U.S.N.M. ;  length,  4  mm.  A  single  female  captured 
by  the  writer  in  February. 

Locality. — Southern  California. 

RHAMPHOMYIA  STTYLATA,  new  species. 

Female, — Head  black,  grayish  brown  pollinose;  antenme  black,  third 
joint  sublanceolate;  style  unusually  large,  over  one- half  as  long  as  the 
third  joint;  proboscis  slightly  longer  than  height  of  head,  palpi  black. 
Thorax  and  scutellum  black,  subshining,  lightly  brownish  gray  polU- 
uose,  thorax  marked  with  three  blat^kish  vittae,  its  pile  rather  long, 
black;  pleura  black,  opaque  brownish  gray  pollinose,  its  pile  black; 
scutellum  bearing  four  bristles.  Abdomen  compressed,  tapering  to  the 
apex,  black,  dark  gray  pollinose,  the  narrow  hind  margin  of  each  seg- 
ment except  the  first,  shining;  entire  eighth  segment  shining,  spar^ise 
pile  of  abdomen  black.  Legs  very  robust,  black,  under  sides  of  the 
middle  and  hind  femora,  and  inner  sides  of  the  hind  tibia*  ciliate  with 
neaily  erect  scales;  hind  femora  nearly  twice  as  thick  as  their  tibiai; 
front  metatarsi  slightly  thicker  than  the  middle  ones,  hind  metatarsi 
considerably  thicker  and  longer  than  the  front  ones.  Knob  of  halteres 
j)alo  yellow.  Wings  brownish  gray,  stigma  brown,  veins  dark  brown, 
fonrth  vein  entire. 

Type. — No.  3221),  U.S.N.M. ;  length,  5i  mm.  A  single  female  taken  by 
the  writer  in  March. 

Locality, — Southern  Calilbrnia. 

RHAMPHOMYIA  PILIGERONIS,  new  species.  * 

Male, — Head  black,  gray  pollinose,  eyes  contiguous,  upper  fiftoets 
much  larger  than  the  lower;  antennae  black,  third  joint  rather  narrow, 
style  one-fifth  as  long  as  the  third  joint;  proboscis  as  long  as  height 
of  head,  palpi  black.  Thorax  black,  opaque,  bluish  gray  pollinose, 
marked  with  three  dark  brown  vittiv,  its  sparse  pile,  like  the  bristles, 
pale  yellowish ;  jileura  black,  bluish  gray  pollinose,  its  pile  white ;  scutel- 
lum black,  gray  pollinose,  bearing  four  light  yellow  bristles.  Abclomen 
black,  opaque,  grayish  black  pollinose,  its  pile  long  and  quite  abun- 
dant,  light  yellow ;  hypopygium  very  long,  slender,  projecting  obliquely 


Digitized  by 


Googk 


1W5.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  433 

forward  over  the  back,  more  than  three  times  as  long  as  perpendicular 
diameter  of  last  abdominal  segment;  filament  very  thick  at  extreme 
base,  then  suddenly  becoming  slender  and  bristle-like,  nearly  twice  as 
long  as  the  hind  femora,  ascending  over  the  back  and  slightly  sinuous, 
beyond  its  middle  curving  and  descending  to  the  hypopygium.  Legs 
simple,  rather  stout,  blackish  brown,  the  middle  and  hind  pair  beset 
with  long  light  yellow  bristles,  which  are  excessively  long  on  the  under 
side  of  the  hind  femora  and  on  outer  side  of  the  hind  tibise;  front  and 
hind  metatarsi  of  nearly  an  ecpal  size,  the  middle  ones  much  more 
slender  and  shorter  than  the  others.  Knob  of  halteres  light  yellow. 
Wings  hyaline,  stigma  obsolete^  veins  brown,  fourth  vein  entire  but 
very  slender,  as  is  also  the  anterior  intercalary  and  posterior  cross  vein. 

Type. — No.  3230,  Cr.S.N.M. ;  length,  4  mm.  A  single  male  collected 
by  Mr.  Charles  Eobertson. 

Locality. — Illinois. 

RHAMPHOMYIA  FLBXUOSA,  new  species. 

Male. — Head  black,  lightly  gray  pollinose,  eyes  contiguous,  upper 
facets  much  larger  than  the  lower  ones;  antennae  dark  brown,  the 
third  joint  black,  sublanceolate,  style  nearly  one-half  as  long  as  the 
third  joint;  proboscis  nearly  one- half  longer  than  height  of  head,  palpi 
black;  thorax,  pleura,  and  scutellum  black,  lightly  grayish  brown  pol- 
linose, subshining,  the  sparse  pile  and  bristles  black;  scutellum  bear- 
ing four  bristles;  abdomen  black,  shining,  compressed,  its  pile  rather 
long,  sparse,  black;  hypopygium  rather  large,  ascending;  filament  free, 
slender,  yellow,  not  fractured,  very  flexuous  toward  the  tip;  legs 
slender,  simple,  wholly  brownish  black;  front  and  middle  metatarsi  of 
an  equal  size,  the  hind  ones  twice  as  thick  as  and  one-half  longer  than 
these.  Bjiob  of  halteres  light  yellow;  wings,  uniformly  brownish  gray, 
veins  and  stigma  dark  brown,  fourth  vein  entire. 

Female. — Same  as  the  male,  except  that  the  abdomen  is  dull  brownish 
and  tapers  to  the  tip. 

Type%.—^o^.  3231  and  3232,  U.8.N.M.;  length,  6  mm.  A  single  male 
and  female  in  the  Museum  collection. 

Locality, — Colorado. 

RHAMPHOMYIA   PARVA,  new  species. 

Female. — Head  black,  bluish  gray  pollinose;  antennsB  black,  third 
joint  lanceolate;  style  one-sixth  as  long  as  the  third  joint;  proboscis 
scarcely  longer  than  height  of  head,  palpi  black.  Thorax,  pleura,  and 
scutellum  black,  opaque,  bluish  gray  pollinose,  the  sparse  pile  and 
bristles  black;  scutellum  bearing  four  bristles.  Abdomen  very  dark 
brown,  opaque,  very  lightly  gray  pollinose,  tapering  posteriorly.  Legs 
rather  slender,  dark  brown;  under  sides  of  hind  femora  ciliate  with 
nearly  erect  scales;  front  and  middle  metatarsi  of  an  equal  size,  some- 
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what  slenderer,  but  scarcely  shorter,  than  the  hind  ones.  Knob  of 
hal teres  pale  yellow.  Wings  dark  gray,  veins  and  stigma  brownish, 
fourth  vein  entire. 

Type.— No. 3233,  U.S.X.M.;  one  female;  length,  2J  mm. 

Locality. — Massachusetts. 

RHAMPHOMYIA   GILVIPILOSA,  new  species. 

Female. — Black,  the  halteres  yellowish.  Head  dark  gray  X)ollino8e, 
a  row  of  black  bristles  along  each  side  of  the  front.  Third  joint  of 
antennae  broad,  two  and  one-half  times  as  long  as  wide,  the  style  one- 
fifth  as  long  as  the  third  joint;  proboscis  one-third  longer  than  height 
of  head.  Thorax  opaque,  dark  gray  pollinose,  marked  with  four  black 
vittae,  its  short  pile  and  bristles  yellowish;  pleura  gray  pollinose,  its 
pile  white;  scuteilum  bearing  only  two  bristles.  Abdomen  subopaque, 
its  pile  rather  long  and  abundant,  yellowish  white.  Legs  destitute  of 
scales  and  of  long  pile;  front  metatarsi  slightly  thicker  than  the  middle 
ones,  hind  metatarsi  considerably  thicker  and  one-third  longer  than  the 
front  ones.  Wings  pale  brown,  the  stigma  and  veins  slightly  darker, 
last  section  of  the  fifth  vein  twice  as  long  as  the  penultimate  section. 

Type.—J^o.  3234,  U.8.N.M.;  length,  4  to  5  mm.  Collected  by  Dr. 
W.  A.  Nason  and  Mr.  Charles  Eobertson. 

Locality. — Illinois. 

■  •  NEOCOTA,  new  genus. 

Same  as  Ehamphofnyia,  except  that  the  face  is  thickly  covered  with 
long  pile.  Third  vein  simple,  not  furcate,  discal  cell  complete,  sending 
three  veins  to  the  wing  margin;  anal  cell  shorter  than  the  second  basal, 
the  vein  at  its  apex  nearly  parallel  with  the  hind  margin  of  the  wing. 

Type  Neocota  weedii^  new  species,  described  below. 

NEOCOTA   W^EEDII,  new  species. 

Male. — Head  black,  face  and  front  somewhat  shining,  face  thickly 
covered  with  long  black  pile;  eyes  very  narrowly  separated ;  the  inter- 
val narrower  than  width  of  the  lowest  ocellus;  antennas  black,  first 
joint  three  times  as  long  as  the  second,  thickly  long  black  pilose  above 
and  below;  third  joint  twice  as  long  as  the  first,  broad,  slightly  tapering 
on  its  basal  three- fourths,  thence  rapidly  tapering  to  the  apex;  style 
one- third  as  long  as  the  third  joint;  proboscis  scarcely  longer  than 
height  of  head,  palpi  blackish  brown.  Thorax  black,  opaque  (mark- 
ings effaced  in  the  single  specimen  examined);  pile  of  thorax  long, 
abundant,  black,  that  at  each  end  of  pleura  black;  scuteilum  bearing 
about  twelve  black  bristles  besides  several  long  black  pile. .  Abdomen 
depressed,  black,  opaque,  the  sides  covered  with  abundant  long  black 
X)ile;  hypopygium  rather  large,  ascending;  upper  lamellae  very  small, 
the  intermediate  ones  very  large,  not  tapering  toward  the  apex,  black- 
ish brown,  long  black  pilose;  central  filament  yellow,  hidden  except  on 
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its  basal  third.  Goxse  black,  femora  and  tibiae  dark  browu,  tarsi  black; 
legs  simple,  abundant  long  black  pilose,  front  met>atarsi  distinctly 
thicker  bat  not  longer  than  the  middle  ones,  hind  metatarsi  much 
thicker  and  one-third  longer  than  the  front  ones.  Halteres  brownish 
yellow.    Wings  uniformly  dark  brown,  fourth  vein  entire. 

J)/p€. — Xo.  3235,  XJ.S.N.M. ;  lengthy  8  mm,  A  single  specimen  received 
from  Prof..H.  E.  Weed,  after  whom  the  species  is  named. 

Locality. — Mississippi. 

Genus  MEGHYPERUS,  Loew. 
MEGHYPERUS  OCCIDENS,  new  species. 

Male, — Black  in  all  its  parts,  including  the  ante'dnae,  proboscis,  palpi, 
halteres,  and  legs;  eyes  contiguous,  thiKl  antennal  joint  conical,  slightly 
longer  than  wide,  the  arista  two-thirds  as  long  as  the  third  joint;  pro- 
boscis horizontal,  nearly  as  long  as  height  of  head.  Thorax  subshiu- 
ing,  lightly  gray  x>ollinose,  that  on  the  pleura  more  dense;  scutellum 
bearing  six  black  bristles.  Abdomen  opaque  velvet  black,  its  pile 
whitish;  venter  gray  pollinose,  hypopygium  small,  porrect,  slightly 
longer  than  the  seventh  segment.  Legs  rather  robust,  destitute  of 
bristles;  upper  sides  of  hind  femora  with  a  fringe  of  white  pile,  hind 
femora -somewhat  broader  than  any  of  the  others,  their  tibise  greatly 
dilated,  widening  from  the  base  to  the  middle,  then  of  nearly  an  equal 
width  to  the  apex,  which  is  rounded,  at  its  greatest  width  nearly  twice 
as  wide  as  the  hind  femora;  hind  metatarsi  nearly  twice  as  thick  as 
any  of  the  others.  Wings  hyaline,  stigma  and  veins  brown,  anal  cell 
nearly  as  long  as  the  second  basal. 

Female, — Same  as  the  male,  except  that  the  eyes  are  broadly  sepa- 
rated, front  shining,  abdomen  subshining,  hind  tibiae  slightly  narrower. 

Types.— Nos.  3236  and  3237,  U.S.KM.;  length,  2  to  3  mm.  Three 
males  and  two  females  taken  by  the  writer  in  April  and  June. 

Locality. — Southern  California. 

Genus   LEPTOPEZA,  Macquart. 

ANALYTICAL  KEY   TO  THE   SPECIES   OF   LEPTOPEZA. 


Black,  the  palpi,  greater  portion  of  the  legs,  and  the  halteres  yellowish ;  length, 

4  mm flavipee. 

Yellowiah,  the  head  and  greater  portion  of  the  ahdomen,  hlackish ;  length  nearly 

4  mm eompta. 

LEPTOPEZA   COMPTA,  new  species. 

Female. — Head  black,  gray  pollinose,  eyes  contiguous;  antennsB  yel- 
low, third  joint  elongate  oval,  twice  as  long  as  broad,  the  arista  black 
and  nearly  twice  as  long  as  the  antennae;  proboscis  and  palpi  yellow, 
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proboscis  less  than  one-third  as  long  as  height  of  head.  Thorax^ 
pleara,  scutellum,  and  metanotam  yellow,  scatellum  bearing  two  long 
yellow  bristles,  besides  several  very  short  ones.  Abdomen  blackish 
brown,  the  first  segment,  narrow  lateral  margins  and  front  margin  of 
each  segment,  yellow;  venter  yellow.  Legs  slender,  light  yellow, 
including  the  coxaB.  Halteres  light  yellow.  Wings  grayish  hyaline, 
stigma  wanting,  first  vein  extending  considerably  beyond  apex  of  discal 
cell. 

Type. — No.  3238,  TJ.S.N.M. ;  length,  nearly  4  mm.  Two  female  speci- 
mens, one  of  which  was  captored  Jnne  15. 

Locality. — ^New  Hampshire  and  Massachusetts. 


Genus  SYNECHES,  Walker. 

ANALYTICAL  KEY  TO  THE  SPECIES  OF  SYNECHBS. 


1.  Wings  uiiBpotied,  or  marked  with  only  one  black  spot 2 

Wings  marked  with  a  black  spot  beyond  apex  of  first  vein  and  another  at  apex 
of  second  vein ;  marginal  cell  at  tip  of  first  vein  twice  as  wide  as  the 
submarginal  cell  at  the  same  point simplex, 

2.  Legs  partly  or  wholly  yellowish S 

Legs  wholly  black,  thorax  marked  with  a  white  poUinose  humeral  spot,  and 
with  a  similar  one  in  front  of  the  scutellum;  stigma  brownish 

3.  Wings  marked  with  a  brown  stigmal  spot 4 

Wings  with  a  pale  grayish  stigmal  spot,  femora  wholly  yellow. .  hyalinug  (p.  437). 
Wings  unspotted,  knob  of  halteres  and  the  entire  body  black,  apex  of  second 

vein  strongly  curved,  bases  of  femora  black ptuUlui* 

4.  Marginal  cell  at  apex  of  first  vein  twice  as  wide  as  the  submarginal  oell  at 

the  same  point;  knob  of  halteres  whitish 5 

Marginal  cell  at  tip  of  first  vein  not  wider  than  the  submarginal  cell  at  the 

same  point;  knobof  halteres  black debilia  (p.  436). 

5.  Thorax  wholly  yellowish m/iM. 

Thorax  marked  with  three  black  vitta^,  or  wholly  blackish tJboraetciM. 


SYNECHES   DEBILIS.  new  species. 

Male, — ^Antennie  black,  proboscis  and  palpi  yellow.  Thorax  yellow^ 
marked  with  three  vittae  and  a  lateral  spot  of  yellowish  brown. 
Abdomen  and  knob  of  halteres  black.  Legs  yellow,  the  last  tarsal 
joint,  apices  of  hind  femora,  middle  of  hind  tibiae  and  of  their  first  tarsal 
joints,  black.  Wings  grayish  hyaline,  stigma  pale  smoky  brown,  mar- 
ginal  cell  at  tij)  of  first  vein  not  wider  than  the  snbmarginal  cell  at 
the  same  point. 

Type. — No.  3239,  TJ.S.N.M. ;  length,  3^  mm.  Four  specimens  col- 
lected by  the  writer  m  June. 

Locality. — District  of  Columbia  and  Maryland, 
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SYNECHES  HYALINUS,  new  species. 

Female. — Opaque  black;  base  of  abdomen  yellowish;  antennaB  and 
knob  of  halteres  yellowish  brown;  proboscis  and  legs  yellow;  coxte, 
trochanters,  and  tips  of  tarsi,  black;  wings  hyaline;  stigma  pale 
grayish;  marginal  cell  beyond  apex  of  first  vein  nearly  twice  as  wide 
as  the  submarginal  cell  at  the  same  point.. 

Tjfpe. — No.  3240,  U.S.K.M. ;  length,  5  mm.  A  single  specimen  captured 
by  the  writer. 

Locality. — Maryland. 

Genus  HYBOS,  Meigen. 

ANALYTICAL  KBY  TO  THE    SPRCIES  OF  HYBOS. 


Knob  of  halteres  yellowish,  eyes  widely  separated  on  the  face,  probosois  homy,  rigid, 
longer  than  height  of  head,  under  side  of  first  two  joints  of  hind  tarsi  provided 
with  short  black  spines : 

Wings  hyaline  to  discal  cell,  the  remainder  brown reversus. 

Wings,  except  the  stigma,  wholly  hyaline sloasoncp  (p.  437). 

HYBOS   SLOSSON^,  new  species. 

Male  and  female, — Head,  including  the  antennae,  proboscis,  and  palpi, 
black;  face  broad,  whitish  polliuose;  proboscis  slender,  rigid,  slightly 
longer  than  height  of  head,  only  slightly  longer  than  the  palpi.  Tho- 
rax black, -shining,  lightly  poUinose,  the  pile  rather  long,  yellowish 
white;  pleura  black,  subshining,  lightly  poUinose,  no  long  pile  in  front 
of  halteres;  scutellum  black,  subshining,  bearing  two  long  yellowish 
apical  bristles  and  several  shorter  ones.  Abdomen  black,  shining,  its 
long  pile  yellowish  white;  in  the  female  not  tapering  to  a  point  behind, 
its  apex  rounded.  Coxae  and  femora  black,  apices  of  front  and  middle 
femora  yellow;  front  and  middle  tibiae  yellow,  the  hind  ones  black; 
tarsi  yellow,  under  side  of  the  first  two  joints  of  hind  tarsi  beset  with 
small  black  points,  sides  of  hind  metatarsi  destitute  of  long  black 
spines.  Knob  of  halteres  yellow.  Wings  hyaline,  the  stigma  grayish 
brown. 

Type8.—So».  3241  and  3242,  tJ.S.N.M.;  length,  3  to  4  mm.  Eight 
males  and  nine  females,  one  of  which  was  received  from  Mrs.  A.  T. 
Slosson,  to  whom  the  species  is  respectfully  dedicated. 

Locality. — New  Hampshire, 

EUHYBUS,    new   genus. 

Same  as  HyboSj  with  these  exceptions:  Eyes  in  both  sexes  contiguous 
on  the  face,  proboscis  much  shorter  than  height  of  head,  under  side  of 
hind  tarsi  destitute  of  short  black  spines,  halteres  black.  Contains  the 
species:  Hybos subjectKs,  Walker,  H.  purpureusj  Walker,  and  H.  triplex^ 
Walker. 
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Genus  PLATYPALPUS,  Macquart. 

An  examination  of  the  type  of  Oscinis  crasHfenwriSj  Fitch,  now  the 
property  of  the  National  Museum,  proves  thatit  belongs  to  Pto^^alptf^. 
P.  alexippu8j  Walker,  is  too  imperfectly  described  to  admit  of  giving 
it  a  place  in  the  following  table. 

ANALYTICAL   KEY  TO   THE    SPECIES   Of   PLATYPALPUS. 


1.  Thorax  wholly  black 5 

Thorax  largely  or  wholly  yellowish,  femora  and  tibiie  wholly  yellow,  third 

antennal  joint  short  ovate 2 

2.  Without  a  black  vittaon  the  thorax S 

With  snoh  a  Titta;  head,  middle  of  scntellam  and  dorsum  of  abdomen  black, 

apical  spur  of  middle  tibise  minute,  first  and  second  basal  cells  sub- 
equal,  front  femora  scarcely  thicker  than  the  hind  ones meBogrammus. 

3.  Head  black 4 

Head  and  body  and  all  the  members  except  the  eyes  and  antennal  arista 

yeUow,   first  basal  cell  shorter  than  the  second,  front  femora  twice  as 
thick  as  the  hind  ones iemu  (p.  439). 

4.  First  basal  cell  shorter  than  the  second, sixth  vein  obsolete  at  base, proboscis 

wholly  black,  front  femora  moderately  thickened l<Btu$. 

First  basal  cell  as  long  as  the  second,  sixth  vein  not* obsolete  at  base,  proboscis 

yellow  basally ,  firont  femora  not  thickened fluvirostris. 

5.  Femora  wholly  yellow 6 

Femora  yellow,  front  and  hind  ones  marked  with  a  subapical  black  dot,  front 

femora  moderately  thickened,  third  antennal  joint  short  ovate,  first 

and  second  basal  cells  subequal ^....  apicalis. 

Femora  largely  or  wholly  black,  third  antennal  joint  short  ovate,  first  basal 

cell  shorter  than  the  second,  front  femora  slightly  thickened 11 

6.  Middle  femora  greatly  thickened 7 

Middle  femora  subequal  to  the  others,  legs  slender,  subequal  in  size vicarius, 

7.  Tarsi  yellow,  apex  of  each  joint  black 8 

Tarsi,  except  the  first  joint,  wholly  blackish,  third  antennal  joint  short 

lanceolate,  front  femora  slightly  thickened,  first  and  second  basal  cells 

equal  in  length,  sixth  vein  not  obsolete  at  base lateraliM, 

Tarsi  of  front  legs  of  male  wholly  whitish,  thickly  white  pilose;  middle  tarsi 
wholly  black,  the  first  joint  ovate  and  on  the  side  ciliate  with  short 
black  pile ;  anal  cell  complete dUeifer, 

8.  Anal  cell  open  behind 9 

Anal  cell  complete,  middle  femora  greatly  thickened 10 

9.  Middle  femora  greatly  thickened,  spurs  at  tips  of  middle  tibiss  large,  frpnt 

femora  very  thick,  third  antennal  joint  lanceolate,  first  and  second 

basal  cells  subequal  in  length erqualU. 

Middle  femora  moderately  thickened,  spurs  at  tips  of  front  tibisB  medium,  first 

two  antennal  joints  yellow crassifemorh,  defnlis, 

10.  Wings  brownish ;  antennae,  except  the  tip,  yellow  (female) discifer. 

Wings  grayish  hyaline,  antennsB  wholly  black,  the  third  joint  short  ovate, 

front  femora  moderately  thickened,  first  basal  cell  shorter  than  the 
second triviaJu, 

11.  Pleura,  except  a  small  spot,  wholly  opaque,  whitish  pollinose,  middle  femora 

greatly  thickened;  inhabits  the  Atlantic  States pachycnemtu. 

Pleura  wholly  shining,  destitute  of  pollen,  middle  femora  not  thickened; 

inhabits  California incuUug  (p.  439). 
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PLATYPALPUS  TERSUS,  new  species. 

Male  and  female. — Yellow  in  all  its  parts,  only  the  eyes  and  arista 
black.  Third  antennal  joint  short  oval,  scarcely  longer  than  broad. 
Front  femora  twice  as  thick  as  the  hind  ones,  middle  femora  one-balf 
thicker  than  the  front  ones.  Wings  hyaline,  third  and  fourth  veins 
parallel,  second  basal  cell  longer  than  the  first,  sixth  vein  obsolete  on 
its  basal  fourth,  anal  cell  therefore  open  behind  except  near  its  apex. 

Types.— ^OB.  3243  and  3244,  XJ.S.K.M.;  length,  2  to  3  mm.  Five 
males  and  eleven  females  in  the  Museum  collection. 

LoeaHity. — Georgia  and  North  Carolina. 

PLATYPALPUS  INCULTUS,  new  species. 

MaU. — Head  black,  shining;  antennae  black,  third  joint  short  oval, 
scarcely  longer  than  broad,  arista  four  times  as  long  as  the  antennae ;  pro- 
boscis one-half  as  long  as  height  of  head,  palpi  black.  Thorax  shining 
black,  its  pile  quite  abundant,  but  short,  depressed,  yellowish;  pleura 
shining  black,  not  poUinose;  scutellum  black,  bearing  two  long  apical 
and  two  much  shorter  lateral  bristles.  Abdomen  like  the  thorax. 
Front  coxae  yellowish,  less  than  one-half  as  long  as  their  tibiae,  the 
others  black;  front  and  middle  legs  yellowish,  upper  and  lower  sides  of 
the  femora  blackish  brown ;  tarsi  and  hind  legs,  except  bases  of  tibiae, 
blackish  brown;  front  femora  slightly  thicker  than  the  others,  middle 
femora  scarcely  as  thick  as  the  hind  ones ;  legs  destitute  of  long  bristles 
or  pile.  Knob  of  hal teres  yellowish.  Wings  hyaline,  veins  brownish, 
third  vein  reaching  the  costa  slightly  before  the  extreme  apex  of  wing, 
second  basal  cell  longer  than  the  first  a  distance  equaling  three  times 
the  length  of  the  cross  vein  at  apex  of  the  former  cell;  cross  vein  at 
apex  of  anal  cell,  and  basal  half  of  sixth  vein,  obliterated. 

Type. — No.  3245,TJ.S.N.M.;  length,  2  mm.  A  single  male  collected 
in  April. 

Locality, — Southern  California. 

Genus  TACHYDROMIA,  Meigen. 

ANALYTICAL  KBY  TO   THK   SPECIES  OF  TACHYDROMIA. 


Thorax  whoUy  black 1 

Thorax  yellowish ;  iubabits  Jamaica,  West  Indies hacis. 

Wings  destitute  of  brown  cross  bauds 2 

Wings  whitish,  marked  with  two  broad,  brown  cross  bands ;  anal  cross  vein 
wanting,  legs  more  or  less  yellowish,  scutellum  bearing  four  bristles 

Mhwarzii  (p.  440). 
Wings  gray,  costal  edge  to  third  vein  brown,  anal  cross  vein  wanting,  front 
and  middle  femora  striped  with  black,  the  hind  ones  largely  black 

puHlla. 
WingB  gray,  veins  bordered  with  brown;  legs,  antennas,  and  halteres  yellow 

viUipenni9 
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Wings  brown,  the  base,  except  a  border  to  the  fifth  vein,  white ;  anal  cross 
vein  present;  legs  wholly  black,  hal teres  whitish,  inner  sides  of  middle 
tibi»  not  emarginate  before  the  tips elanpe*. 

Wings  hyaline,  base  white,  a  black  spot  at  last  third  of  the  costal  margin, 

legs  and  antennie  wholly  black niacuHpennU. 

Wings  brownish,  the  base  white,  anal  cross  vein  present,  middle  femora  yel- 
low, inner  sides  of  middle  tibi«3  of  male  emarginate  near  the  tips....      8 

Wings  wholly  gray  or  brownish 4 

3.  Front  and  hind  femora  marked  with  black rapax. 

Front  and  hind  femora  wholly  yellowish roBtrata, 

4.  Femora  and  antenni?  wholly  black 5 

Femora,  or  at  least  the  front  and  middle  ones,  partly  or  wholly  yellow,  mid- 
dle femora  wholly  yellow 6 

5.  Tibijp  and  knob  of  halteres  yellow portacola, 

TibiiB  and  halteres  black wintkem. 

6.  Front  femora  marked  with  black 7 

Front  femora  wholly  yellow,  legs  yellow,  the  hind  ones  black,  halteres  and 

antenna)  whitish postica. 

7.  Tibifld  yellow,  the  middle  and  hind  ones  partly  black,  halteres  and  antenna; 

yellow similU, 

Tibise  wholly  yellow,  scutellum  bispinose fenairata. 

TACHYDROMIA*  SCHWARZII,  ncv/  species. 

Mate  and  female. — Head  black,  opaque  gray  pollinose,  the  cheeks  shin- 
ing; aiiteuiise  yellowish,  the  third  joint  short  conical,  the  apical  arista 
bristle-like,  four  times  as  long  as  the  antenn®;  palpi  nearly  as  long  as 
the  proboscis  and  appressed  to  it,  their  front  part  densely  covered  with 
appressed  silvery-white  pile  in  the  male.  Thorax,  pleura,  scutellum 
and  abdomen  shining  black.  Legs  dark  brown;  bases  of  tibia?  and  of 
tarsi,  and  sometimes  of  the  femora,  yellowish.  Knob  of  halteres 
whitish.  Wings  whitish,  crossed  by  two  broad,  brown  cross  bands,  the 
lirst  extending  from  base  of  second  vein  to  slightly  beyond  the  posterior 
cross  vein,  the  second  extending  from  slightly  beyond  apex  of  fifth  vein 
to  a  short  distance  beyond  the  tip  of  the  second  vein,  leaving  the  base 
of  the  wing,  a  cross  band  just  beyond  the  middle,  and  the  tip  of  the 
wing,  whitish ;  anal  cross  vein  wanting,  the  other  two  of  an  equal  length, 
the  distance  between  them  subequal  to  that  between  the  small  cross 
vein  and  base  of  the  third  vein,  the  second  basal  cell  being  much 
longer  tlian  the  first;  distance  between  tips  of  third  and  fourth  veius 
equal  to  one-third  of  that  between  the  second  and  third  veins;  mar- 
ginal cell  about  one-half  as  wide  as  the  submarginal, 

Tj/^e,s.— Nos.  3J4G  and  3247,  U.S.N.M.;  male  and  female;  length,  2J 
mm.  The  Utah  specimen  was  collected  June  20,  by  Mr.  E.  A.  Schwarz, 
after  whom  I  take  pleasure  in  naming  this  handsome  8i)ecies. 

Locality, — Northern  California  and  Utah. 
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DESOEIPTION  OP  A  NEW  SUBSPECIES  OP  THE  GEISTUS 
PEUCEDEAMUS,  COUES, 


By  Egbert  Eidgway, 

Curator  of  the  Department  of  Birds, 


The  si)ecimens  upon  which  this  new  subspecies  is  based  have  long 
been  in  the  National  Museum  collection,  having  been  presented  by  Mr. 
Osbert  Salvin,  who  collected  them  in  December,  1863,  They,  as  well 
as  others  from  the  highlands  of  Guatemala,  have  always  passed  as 
Giraud's  species  5^  but  having  compared  them  with  Giraud's  type,  as 
well  as  with  a  considerable  number  of  specimens  of  the  same  species 
from  Arizona  and  Mexico,  I  find  them  to  be  quite  different  in  the 
respects  pointed  out  below,  and  therefore  entitled  to  subspecific  sepa- 
ration. 

PEUCEDRAMUS    OLIVACEUS   AURANTIACUS,  new  subspecies. 

Subspecific  characters, — Similar  to  P.  olivaceus  (Giraud),  but  much 
smaller,  and  with  head,  neck,  and  chest  very  much  brighter  orange- 
tawny;  female  with  throat  and  chest  bright  yellow  (intermediate 
between  wax  and  chrome  yellow),  instead  of  very  pale  yellow;  much 
obscured  by  grayish  or  brownish  white. 

Male. — ^Wing,  2.85  inches;  tail,  2  inches  (in  P.  olivacett^:  wing,  3  to 
3.08  inches;  tail,  2.15  to  2.21  inches). 

Female. — ^Wing,  2.62  inches;  tail,  1.82  inches  (in  P.  olivaceus:  wing, 
2.88  to  2.90  inches;  tail,  2.02  to  2.08  inches). 

Range. — Highlands  of  Guatemala. 

Type.— 'So.  30629,  TJ.  S.  N.  M. ;  male  adult ;  Chilasco,  Vera  Paz,  Guate- 
mala, January,  1862;  Osbert  Salvin. 

*  Sylvia  oHuocea,  Giraud,  "Sixteen  Species  of  Texas  Birds/'  p.  29,  pi.  vn,  fig.  2, 1841» 

Proceedinge  of  the  United  States  National  Maseum,  Vol.  XVni— No.  1074. 
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PBELIMINAET  DIAGNOSES  OF  KEW  MAMMALS  FEOM  THE 
MEXICAN  BOEDEE  OF  THE  UNITED  STATES.^ 


By  Edgae  a.  Meabns,  M.  D. 


In  the  collection  of  mammals  made  in  connection  with  the  recent 
resurvey  of  the  boundary  line  between  Mexico  and  the  United  States, 
are  several  which  appear  to  be  new  to  science.  In  view  of  the  probable 
delay  in  issning  the  complete  report  on  these  collections,  it  seems  desira* 
ble  that  the  new  forms  should  be  briefly  described  in  advance. 

SPBRMOPHILUS  MEXICANUS   P A RVI DENS,  new  subspecies. 
RIO  GRANDE  SPERMOPHILE. 

Erxleben's  "  Sciurus  mexicanus^  was  based  on  Fernandez's  descriptiou 
of  his  Tlamototli,  and  on  Seba's  "  Sciurus  rarissimus^  ex  Nova  Hispana^ 
t(eniis  albisj*  No  locality  was  assigned  in  the  inadequate  description 
of  Erxleben,  but  Lichtenstein,  about  1830,  accurately  described  and 
figured  the  species,  from  a  specimen  collected  by  Herr  F.  Deppe,  in 
July,  1826,  in  the  neighborhood  of  Toluca,  Mexico.  We  can  therefore 
fix  the  type  locality  of  l^ermophilus  mexicantts  as  Toluca,  Mexico. 

Comparing  six  specimens  of  this  species,  from  Kinney  County,  Texas^ 
with  an  adult  male — practically  a  topo-type  of  8.  mexicanus — ^from  Tlal- 
pau,  Mexico,  lent  me  by  Dr.  C.  Hart  Merriam,  who  kindly  furnished  its 
measurements,  taken  in  the  flesh  by  the  collector,^  the  Texas  specimens 
prove  to  be  smaller,  less  yellowish  and  paler,  with  distinctive  cranial 
and  dental  characters. 

Type.— No.  63073,  U.S.N.M.  (Coll.  International  Boundary  Commis- 
sion). Adult  male,  from  Fort  Clark,  Kinney  County,  Texas.  Collected 
by  Dr.  Meams,  March  21, 1893.    Original  number,  2312. 

Description  of  type. — Smaller  than  8.  mexicanus;  pattern  similar; 
colors  paler,  with  under  parts  white,  not  washed  with  yellowish  brown; 
tail  bushier,  its  hairs  with  two  instead  of  three  black  annuli,  and  gray- 

'This  is  the  second  of  a  proposed  series  of  papers  giving  preliminary  descriptions 
of  the  new  mammals  collected  on  the  recent  survey  of  the  Mexican  boundary. 

'CoUected  by  E.  W.  Nelson,  December  2,  1892.  Length,  335  mm. ;  tail  vertebrse, 
148;  bind  foot,  50. 

Proceedings  of  the  TTniled  States  National  Mnsenm,  Vol.  XVIII— No.  1075. 
[Advance  sbeeti)  of  this  paper  were  published  March  25,  1896.] 
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ish  instead  of  yellowish  tips^  ground-color  of  dorsum  yellowish  broccoU 
brown,  instead  of  tawny  olive.  Length,  measured  from  nose  to  end  of 
caudal  vertebrse,  325  mm. ;  tail  vertebrae,  130;  hind  foot,  44.  The  den- 
tition is  relatively  lighter  than  in  mexicanus  (typiea),  the  ratio  of  the 
length  of  the  upper  tooth-row  to  the  basi-cranial  axis  being,  in  the  two 
forms,  as  5  to  6.  The  skull  of  mexicanus  is  relatively  high  and  narrow, 
with  less  spreading  postorbital  processes.  The  cranial  measurements 
of  the  two  specimens  compared  are  as  follows:  Total  length,  48-43  mm. 
(according  to  Hensel,  38-^4.8);  zygomatic  breadth,  27-25;  length  of 
upper  tooth-row,  10.5-8;  height  of  skull,  15-13;  across  postorbitals, 
18-17.-5;  between  orbits,  10.2-8.2;  basi-cranial  axis  (combined  lengths 
of  the  basi-occipital  and  basi-sphenoid  bones),  14.5-13.3. 

SPERMOPHILUS  HARRISI  SAXICOLUS,  new  subspecies. 

ROCK  SPERMOPHILE. 

.  Ty|>e.— No.  69869,  U.S.N.M.  (Coll.  International  Boundary  Commis- 
sion). Adult  female,  from  Tin^jas  Altas,  Gila  Mountains,  Yuma  County, 
Arizona.  Collected  by  Dr.  E.  A.  Mearns  and  F.  X.  Holzner,  February 
17, 1894.    Original  number,  2983.    Contained  six  large  foetuses. 

Description  of  type, — Similar  to  8.  harrisi,  but  much  paler,  with  a 
longer  tail.  Length,  245  mm.;  tail  vertebra,  93;  ear  from  crown,  5; 
bind  foot,  40. 

This  is  a  long-tailed,  pallid,  desert  race,  inhabiting  bare  granite 
ranges  of  mountains,  extending  in  a  southeasterly  direction  from  the 
Oila  River,  in  southwestern  Arizona  (Yuma  County),  into  western 
Sonora. 

Spermophilus  harrisi  was  described  by  Audubon  and  Bachman  from 
a  specimen  from  an  unknown  locality.  It  now  becomes  expedient  to 
restrict  the  application  of  the  name  harrisi  to  the  darker  form,  which 
was  found  on  the  Mexican  boundary  line,  from  the  Santa  Cruz  Valley 
westward  as  far  as  the  Sonoyta,  where  intergrades  were  taken  at 
Quitovaquito.  The  tail,  ili  seven  specimens  of  IS.  harrisi  fix)m  Tucson, 
Arizona,  measured  in  the  flesh  by  Mr.  P.  L.  Jouy,  averaged  76  mm.  in 
length. 

LEPUS   MERRIAMI,  new  species. 
RIO  GRANDE  JACKRABBIT. 

Lepu$  iexianuSf  Audubon  and  Bachman,  N.  Am.«Quad.,  Ill,  p.  156,  pi.  cxxxiii, 

1853  (Texas). 
Lepus  callotiSf  Baird,  Mamm.  N.  Am.,  p.  590, 1857  (in  part  only);  U.  S.  and  Mex. 

Bound.  Snrv.,  pp.  45  and  46,  1859  (in  part  only).— Allen,  N.  Am.  Rodentia, 

p.  350,  1877  (*^  Var.  callotia/'  in  part). 

Type. — Xo.  2317  (Coll.  International  Boundary  Commission).  Adult 
female,  from  Fort  Clark,  Kinney  County,  Texas.  Collected  by  Dr. 
Mearns,  April  6,  1893.  Similar  to  L,  calloiis,  of  Mexico,  but  with 
fihorter  ears,  whicli  are  black  instead  of  white  at  the  tip ;  and  the  upper 
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surface  of  the  body  inclines  to  grayish  fawn-color  rather  than  ochra- 
ceoiis  buff. 

This  is  the  common  '<  Jackrabbit"  of  the  Bio  Grande.  It  has  been 
described  by  Audubon  and  Bach  man,  Baird,  Allen,  and  oth^r  writers, 
nnder  the  preoccupied  names  of  caUotis  and  texianuSj  with  which  sx>ecies 
it  has  been  confounded. 

PBROMYSCUS  CANUS,  new  species. 
TEXAS  GRAY  MOUSE. 

Type.— No.  mHy  U.S.N.M.  (Coll.  International  Boundary  Commis- 
sion). Adult  female,  from  Fort  Clark,  Kinney  County,  Texas.  Col- 
lected by  Dr.  Mearns,  January  13, 1893.    Original  number,  2208. 

Description  of  type. — Above,  drab  gray,  with  a  dark  vertebral  area, 
where  the  pelage  is  more  thickly  lined  with  black.  Feet  and  under 
parts  pure  white;  tail  bicolored,  blackish  above,  white  below;  ears 
and  tail  well  clothed  with  hair;  soles  of  feet  densely  pilose  posteriorly; 
skull  narrow,  slender,  and  rectangular,  with  the  brain-case  low  and 
elongated  and  the  rostral  portion  long.  Length,  1 75  mm. ;  tail  vertebrae, 
75;  ear  from  crown,  11.5  (small);  hind  foot,  21.    Teats,  {^J. 

Beniarks. — This  mouse  is  quite  similar  in  size  and  coloration  to  Pero- 
myscus  mearnsii^  Allen,  from  which  it  may  be  readily  distinguished  by 
its  smaller,  more  hairy,  ears,  and  its  much  shorter,  more  hairy,  and 
sharply  bicolored  tail,  as  well  as  by  its  longer  fur  at  all  seasons.  The 
skull  of  P.  mearnsii  is  smaller,  and  has  a  more  swollen  brain-case, 
shorter  and  more  depressed  rostrum,  and  shorter  pterygoid  fossa. 
Perhaps  the  dentition  is  also  a  little  heavier.  Compared  with  P. 
leucapt^j  the  skull  is  lower  and  more  slender,  with  a  corresponding 
shortening  of  the  brain- case,  pterygoid  fossa,  and  rostrum.  Peromyscus 
texanusj  a  very  distinct  species,  occurs  with  P.  canus  in  portions  of  its 
range. 

PEROMYSCUS  TORNILLO,  new  species. 
TORNILLO  MOUSE. 

Type. — No.  If  JM,  XJ.8.N.M.  (Coll.  International  Boundary  Commis- 
sion). Adult  male,  from  the  Eio  Grande,  about  G  miles  above  El  Paso, 
Texas.  Collected  by  Edgar  A.  Mearns  and  Frank  X.  Holzner,  February 
18, 1892.    Original  number,  1458. 

Description  of  type. — Upper  parts  light  broccoli  brown;  ears  and 
upper  side  of  tail  hair  brown;  feet  and  under  parts  pure  white;  body 
stout;  ears  and  tail  well  haired,  the  latter  sharply  bicolored;  soles 
densely  pilose  posteriorly.  Length,  192  mm.;  tail  vertebrae,  90;  ear 
above  crown,  12;  hind  foot,  23. 

The  skull  of  this  mouse  is  at  once  distinguished  from  all  other  Texan 
mice  of  this  genus  by  its  larger  size.  The  animal  bears  superficial 
resemblance  to  the  P.  arizonw,  recently  described  by  Dr.  J.  A.  Allen, 
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from  Fairbank,  on  the  San  Pedro  Biver,  Arizona.  Externally  it  is  dis- 
tinguisbed  from  tbat  species  by  its  paler  coloration,  slightly  smaller  ears, 
and  stouter  body.  The  largest  skulls  of  P.  arizonce  equal  the  average 
size  of  P.  tornillo,  but  the  shape  differs  considerably  therefrom.  In 
both,  the  rostral  portion  is  long  and  high,  this  character  sufficing  to 
distinguish  these  species  from  sonoriensis  and  the  other  subspecies  of 
Peromyseus  texanus.  The  skull  of  P.  tornillo  is  low  and  squarish,  its 
zygomatic  arches  standing  strongly  out  in  front,  as  sharp  elbows  at 
right  angles  to  the  cranial  axis. 

PEROMYSCUS  TEXANUS  MEDIUS,  new  subspecies.^ 
SAN  DIEGO  PLAINS-MOUSE.      ' '^ 

Between  the  ranges  of  the  subspecies  gambelii  and  thurberij  both 
dark-colored  races  of  Peromyscm  texanusy  there  is  a  narrow  strip  of 
southern  and  Lower  California,  bordering  the  Pacific  Ocean  for  several 
hundred  miles  and  extending  east  to  the  Coast  Eange  of  mountains, 
Oiicupied  by  the  present  race,  which  differs  from  either  of  those  above 
mentioned  in  being  paler,  with  more  drab  and  clay -colored  tints.  It  is 
smaller  than  P.  t.  gambeliij  with  much  larger  ears,  and  a  shorter  tail 
Its  paler,  more  ochraceous  coloration  at  once  distinguishes  it  from  P.  t 
thurberi,  with  which  it  agrees  in  size.  From  P.  t,  deserticola,  of  the 
interior  deserts,  it  differs  in  being  less  robust,  and  in  having  somewhat 
larger  ears,  and  much  darker  colors. 

Type. — No.  61059,  U.S.N.M.  (Coll.  International  Boundary  Commis- 
sion). Adult  male  from  Nachoguero  Valley,  Lower  California.  Collected 
by  Dr.  Mearns,  June  4, 1894.    Original  number,  3623, 

Description  of  type.— Above  wood  brown,  shading  to  russet  on  cheeks 
and  sides,  thickly  ui  ^d  with  black,  giving  a  dusky  dorsal  area;  ears 
<!love  brown,  dei  ly  ciOthed,  with  faint  hoary  edging;  top  of  head 
wood  brown,  ^aler  than  back;  feet  and  under  parts  pure  white;  tail 
black  above,  white  on  sides  and  below.  Length,  160  mm.;  tail  verte- 
brae, 70;  ear  from  crown,  17;  hind  foot,  21.  j 

I 

PEROMYSCUS  TEXANUS  CLEMENTIS,  new  subspecies.  | 

SAN  CLEMENTE  MOUSE.  ' 

Forms  of  Peromyscus  texanus  have,  been  collected  on  the  Coronados 
Islands,  and  on  Santa  Eosa,  Santa  Catalina,  and  San  Clemente,  of  the 
Santa  Barbara  group.    Of  these  I  have  only  examined  those  from 


^For  the  species  of  mouse  to  which  this  suhspecies  and  the  next  belong,  the  earliest 
name  available  is  Hesperomys  iexanuiy  Woodhouse.  Two  of  Dr.  Woodhouse's  speci- 
mens are  still  in  the  U.  S.  National  Museum.  One  of  these,  the  type,  is  alcoholic, 
and  the  other  a  skin.  From  these  I  have  removed  the  skulls  for  examination. 
Baird's  He^peromys  texanus  is  composite,  four  species  of  Peromyicus  and  an  Onyekamy* 
baviug  been  included  in  his  **  list  of  specimens,'^  as  proven  by  specimens  still  extant. 
I  have  seen  no  evidence  of  intergradation  between  P.  leucopus  and  the  forms  of  P. 
iexanue. 
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Santa  Bosa  (2  specimens)  and  San  Glemente  Island  (38  specimens, 
<5ollected  by  myself  and  Mr.  A.  W.  Anthony).  The  skins  from  Santa 
Bosa  Island  are  referred  to  the  mainland  form  (P.  t.  medius),  though 
approaching  P.  t.  dementis.  This  island  race  is  much  blacker  than 
P.  t.  mediusj  with  a  stronger,  more  reddish  coloration,  except  on  the 
head,  which  is  drab. 

Type. — No.  61117,  tf.S.N.M.  (Coll.  International  Boundary  Commis 
«ion).  Adult  male,  from  San  Glemente  Island,  California.  Collected 
by  Dr.  Mearns,  August  27, 1894.    Original  number,  3819. 

I>escription  of  type^ — Above  drab  anteriorly,  strongly  tinged  with 
burnt  umber  posteriorly 5  top  of  head,  drab  gray;  ears  black,  with  faint 
hoary  edging;  feet  and  under  surface,  white;  tail  sharply  bicolored* 
Length,  177  mm.;  tail  vertebrae,  77;  ear,  17;  hind  foot,  21. 
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CHAEACTEKS  OF  A  NEW  AMERICAN  FAMILY  OF 
.  PASSERINE  BIRDS. 


By  Robert  Ridgway, 

Curator  of  the  Department  of  Birds, 


In  "The  Auk'',^  Mr.  F.  A.  Lucas,  curator  of  the  department  of  com- 
parative anatomy  in  the  National  Museum,  has  called  attention  to  the 
notable  characters  presented  in  the  skull  of  the  genus  Frocniasj  Illiger, 
at  the  same  time  remarking  that  my  proposed  establishment  of  a  new 
family  for  its  reception  "is  certainly  warranted  by  the  cranial  charae- 
ters  of  the  genus."  Although  1  had  already  drawn  up  a  diagnosis  of 
the  external  characters  of  the  family,  circumstances  have  until  now  i)re- 
vented  its  publication.  The  diagnosis  is  herewith  presented,  the  osteo- 
logical  and  pterylographical  characters  being  given  in  a  separate  paper 
by  Mr.  Lucas.^ 

I  FamUy  PROONIATID^. 

SWALLOW-TANAGERS. 
Proeniatinai  lTanagritUB'\  Sclater,  Cat.  Am.  Birds,  p.  54,  1862.     (Subfamily.) 

Ext^nal  characters, — Bill  triangular,  depressed,  extremely  broad  at 

base  but  compressed  at  tip,  the  lateral  outline  changing  from  convex 

I     basally  to  concave  terminally;  gape  very  long,  extending  to  beneath 

I    anterior  angle  of  eye;  gonys  less  than  half  as  long  as  commissure  and 

i    umch  less  than  breadth  of  bill  at  base;  culmen  sharply  ridged,  strongly 

recurved  terminally;  tip  of  maxilla  slightly  notched;  nostrils  exposed, 

very  small,  circular,  surrounded  by  a  slightly  raised  rim.    Tarsi  short 

(iibout  as  long  as  commissure,  shorter  than  middle  toe  with  claw),  scutel- 

late  anteriorly,  caligate  posteriorly,  the  hinder  margin  contracted  into 

a  sharp  edge;  lateralclawsnot  reaching  base  of  middle  claw;  hind  claw 

much  stouter  than  middle  claw.    Wings  long  (more  than  five  times  as 


»April,  1895,  p.  186. 

«Mr.  Lucas'  paper  (Proc.  U.  S.Nat. Mue., XVIII,  1895,  p.  451)  follows  Immediately 
after  the  present  one. 

Proceedings  of  the  United  States  National  Museum.  Vol.  XVIII— No.  1076. 

Proc.  N.  M.  95 29 
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long  as  tarsus)  -,  tip  of  longest  primary  exceeding  that  of  ninth  by 
a  little  more  than  length  of  tarsus  and  half  of  middle  toe;  secoD<1 
and  third  quills  longest,  first  and  fourth  but  little  shorter.  Tail  more 
than  half  as  long  as  wing,  nearly  even  or  very  slightly  emarginated. 
Plumage  blended,  glossy;  remiges  and  rectrices  very  firm,  almost  rigid. 
Color  mainly  blue  (greenish  in  female),  the  sides  and  flanks  barred  with 
black.    Kest  in  holes;  eggs  pure  white. 

Range. — ^Neotropical  region  (Brazilian  and  Amazonian  provinces,  and 
northeastern  portion  of  Colombian  province). 
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CATALOGUE  OF  A  COLLECTION  OF  BIEDS  MADE  BY 
DOCTOE  W.  L.  ABBOTT  IN  KASHMIR,  BALTISTAN  AND 
LADAK,  WITH  NOTES  ON  SOME  OF  THE  SPECIES,  AND 
A  DESCRIPTION  OF  A  NEW  SPECIES  OF  CYANECULA. 


By  Charles  W.  Richmond, 

AasUiant  Curator  of  the  Department  of  Birds, 


Foe  several  years  past,  the  United  States  National  Museum  has  been 
the  recipient  of  valuable  collections  in  various  branches  of  natural 
history  and  ethnology,  gathered  by  the  patriotic  American  naturalist  and 
explorer,  Doctor  W.  L.  Abbott,  of  Philadelphia,  during  his  travels  in 
various  parts  of  the  Old  World.  Mount  Kilimanjaro  and  the  lowlands 
of  Taveta,  East  Africa,  were  the  scenes  of  his  first  investigations,  where 
for  two  years  he  was  actively  at  work,  and  whence  he  sent  to  the 
Museum  over  a  thousand  bird  skins  and  a  large  quantity  of  other  ma- 
terial. He  subsequently  visited  the  Seychelles  Archipelago  in  the  early 
part  of  1890,  and  other  islands  to  the  westward  of  that  group  during 
the  latter  half  of  1892,  pausing  a  short  time  in  Madagascar  on  his  way, 
and  sending  collections  from  time  to  time  to  the  National  Museum,  as 
had  been  his  custom.  The  collection  of  birds  formed  in  the  Seychelles 
and  other  islands  in  that  vicinity  has  been  studied  by  Mr.  Eidgwa^, 
who  has  described  some  new  species  contained  therein.^  A  more 
exhaustive  account  of  the  birds  of  this  group  by  the  same  author  is 
now  in  course  of  preparation  and  will  doubtless  soon  be  completed. 
The  birds'  eggs  have  been  reported  on  by  Major  Bendire.  Various 
obstacles  have  heretofore  prevented  a  study  of  the  birds  of  the  African 
collections,  but  it  is  now  thought  probable  that  a  thorough  examina- 
tion of  these  may  be  effected  in  the  near  future.  Mr.  True  has  already 
given  a  detailed  account  of  the  mammals. 

Upon  concluding  his  explorations  in  the  Seychelles,  Dr.  Abbott  visited 
Kashmir  and  Ladak,  in  northern  India,  and  spent  parts  of  the  years 
1891-1894  in  travel  and  in  the  accumulation  of  material  illustrating  the 
natural  history  and  ethnology  of  that  region.     In  July,  1893,  a  journey 

iProc.  U.  8.  Nat.  Mus.,  XVI,  No.  953,  pp.  597-600,  Aug.  16, 1893;  XVII,  No.  1008, 
pp.371-373,  Nov.  15,  1894. 

Proceedings  of  the  United  Stetea  National  Maeeam,  Vol.  XVIIl^lTo.  1078. 
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occupying  over  a  year  was  undertaken  from  Ladak  into  Eastern  Tor- 
kestan,  and  north  to  the  Thian-Shan  Mountains.  Returning  in  the 
spring  of  1894,  he  passed  several  months  in  the  Tagdumbash  Pamir. 

Dr.  Abbott  has  now  returned  to  Madagascar,  making  his  headquar- 
ters in  a  little-known  part  of  that  vast  island,  and  his  labors  in  this  fas- 
cinating field  will  undoubtedly  bring  to  light  many  interesting  things. 

The  collections  sent  from  the  region  embraced  in  the  present  paper- 
Kashmir,  Baltistan  and  Ladak— number  746  well-prepared  specimens, 
referable  to  188  species,  of  which  one,  a  Cyan^cuUij  is  apparently  new. 
A  number  of  the  species  are  rare  and  of  unusual  interest,  and  the  8i)eci- 
mens,  with  a  few  unimportant  exceptions,  are  accompanied  with  accurate 
data  and  notes  on  the  colors  of  fading  pai*ts,  measurements,  etc.  In 
view  of  this,  it  has  been  deemed  worth  while  to  present  a  complete  cata- 
logue of  the  collection,  including  the  collector's  notes  on  the  labels  of 
the  specimens. 

The  localities  visited  by  Dr.  Abbott  are  in  many  instances  those 
already  well  known  through  the  work  of  Drs.  Stoliczka,  Scully,  Major 
Biddulph,  and  others  famous  in  Indian  ornithology.  A  brief  itinerary, 
as  collated  from  the  data  accompanying  his  collection  of  birds,  is  here 
inserted. 

The  Vale  of  Kashmir  was  visited  in  the  latter  part  of  June,  1891, 
and  the  succeeding  four  months  were  passed  there  and  in  the  immedi- 
ate vicinity,  with  short  excursions  to  the  Lolab  Valley,  Xowboog  Val- 
ley, the  Pir  Panjal  range,  Mount  Montir,  Srinagar,  and  Woolar  Lake. 
In  the  early  part  of  IS^ovember  the  Sind  Valley  and  Sonamarg  were 
visited,  and  shortly  after,  Dras  and  the  Dras  Valley,  where,  after  a  short 
sojourn,  Dr.  Abbott  proceeded  to  the  Indus  Valley  in  Baltistan,  which 
was  followed  to  Skardu,  and  the  Shigar  and  Braldu  valleys,  at  which 
latter  place  the  whole  month  of  December  was  sjient.  In  January, 
1892,  Shigar  Valley  and  Skardu,  and  Eondu  in  the  Indus  Valley,  were 
revisited,  and  considerable  time  in  February  and  March  was  passed  at 
Haramosh.  Eondu,  Skardu,  Gol,  Khartaksho  and  Tarkuti,  in  the 
Indus  Valley,  were  also  visited  in  March,  and  Dras  Valley  and  Sona- 
marg were  revisited.  Most  of  April  was  spent  in  the  Vale  of  Kashmir, 
particularly  at  its  western  end,  and  collections  were  made  in  the  Kaj 
Xag  Mountains,  Srinagar,  Sopor,  Woolar  Lake,  and  Gunderbal.  A 
large  part  of  May  and  a  few  days  of  June  were  passed  in  the  Vale  of 
Kashmir  and  in  the  Nowboog  Valley,  The  remainder  of  1892  was 
passed  among  the  islands  northwest  of  Madagascar.  In  1893  most  of 
April,  May  and  June  were  spent  in  or  near  the  Vale  of  Kashmir,  the 
Krishnagunga  Valley  and  Mountains  being  visited;  the  latter  half  of 
June  was  spent  at  Sonamarg,  Zogi-bul  Pass,  Dras,  Kargil,  Pashgain, 
Kharbu  and  ]S^aniika-la Pass,  in  Kashmir;  and  Khardong,  Fotu-la  Pass, 
Lamayuru,  and  Indus  Valley,  in  Ladak.  The  first  week  of  July  was 
passed  in  Leh,  when  a  short  trip  to  Sujjet,  Eastern  Turkestan,  was 
made,  followed  shortly  by  a  return  to  Khardong.    A  few  days  were 
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spent  in  the  INubra  Valley,  journeying  toward  Sasser  Pass,  where  a 
short  pause  was  made.  Another  expedition  to  Eastern  Turkestan  here 
followed,  lasting  over  a  year,  and  the  region  under  consideration  was 
not  again  visited  until  September,  1894,  when  Dr.  \bbott  stopped  a 
short  while  at  Khardong  on  his  way  to  the  coast. 

Many  of  the  species  contained  in  the  Kashmir  collections  had  been 
provisionally  named  by  Mi*.  F.  L.  J.  Boettcher,^  ui)on  receipt  of  the  suc- 
cessive installments,  and  little  has  remained  for  me  to  do  in  such  cases 
but  to  verify  those  identifications.  Mr.  W.  E.  Brooks  has,  at  my  request, 
been  kind  enough  to  examine  a  series  of  willow  warblers  and  two  or 
three  other  species,  and  verify  or  correct  my  identifications  of  the 
same,  for  which  my  thanks  are  due  him.^ 

In  the  matter  of  classification,  I  have  used,  for  the  sake  of  conven- 
ience and  to  facilitate  comparison,  the  sequence  of  families  and  species 
employed  by  Dr.  Sharpe,^  but,  as  will  be  observed,  I  have  endeavored 
to  adhere  closely  to  the  American  Ornithologists  Union's  regulations 
regarding  nomenclature,  and  have  adopted  several  of  Dr.  Stejneger's 
"inconvenient  discoveries." 

Family  VULTURID^. 

1.  GYPS  HIMALAYENSIS,  Hume. 

Male,  immature,  Braldii  Valley,  Baltistan,  December  25, 1891.    "Bill 

greenish;  irides  light  brown;  length,  47  inches;   extent,  108  inches; 

weight,  22  lbs." 

Family  FALCONIDiE. 

2.  ACCIPITER  NISUS  (Linnaeus). 

Female,  adult,  western  Kashmir,  July  3, 1891 ;  7,000  feet. 

Male,  immature,  Lolab  Valley,  Kashmir,  July  12,  1891. 

Male,  adult.  Vale  of  Kashmir,  August  13,  1891. 

Male,  immature,  Shigar  Valley,  Baltistan,  January  4, 1892;  8,000  feet. 
"Bill  leaden,  black  at  tip;  cere  greenish  yellow;  feet  orange,  claws 
black ;  irides  lemon  yellow ;  length,  12^  inches." 

Female,  adult,  Woota  Valley,  Kashmir,  April  25,  1892. 

Male,  adult,  Naj  Marg,  Kashmir,  May  16,  1893. 

3.  BUTEO  PLUMIPES,  Hodgson. 

Male,  adult,  central  Kashmir,  September  22, 1891 ;  11,000  feet.  "  Bill 
black,  becoming  light  leaden  at  base;  cere  yellowish  green ;  feet  green- 
ish yellow,  claws  black;  irides  dirty  white;  length,  20f  inches." 

3iale,  adult,  central  Kashmir,  September  24, 1891 ;  11,000  feet.  ^'  Bill 
black,  becoming  horn  blue  at  base:  edge  of  gape  orange;  feet  yellow, 
claws  black;  irides  light  brown;  weight,  1^  lbs." 

*Mr.  Bo^lber  was  temporarily  employed  in  the  Department  of  Birds  at  the  time. 
«Hls  notes,  followed  l»y  th«'  initials  '•  W.  V.  B.'",  will  be  found  under  those  species. 
'Scientific  Results  of  the  Second  Yarkand  Mission:  Aves.  ^ 
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The  two  specimens  are  not  in  the  same  plumage,  the  last  being  much 
darker  above  and  below,  with  nearly  uniform  chocolate-brown  thighs, 
and  ferruginous  breast. 

4.  BUTEO  FEROX  (Gmelin). 

Female,  adult,  central  Kashmir,  July  31, 1891 ;  13,000  feet.  ^'  Bill  dark 
horn;  feet  and  cere  yellow;  irides  pale  yellowish  white;  length,  23J; 
extent,  57  inches;  weight,  2 J  lbs." 

Female,  adult,  Sind  Valley,  Kashmir,  November  6, 1891 ;  6,000  feet 
"Cere  green;  feet  orange  yellow;  irides  brownish  gray;  length,  23 J 
inches;  weight,  2 J  lbs." 

The  latter  specimen  is  in  the  dark  "  aquiUnus "  plumage,  but  the 
under  parts  are  nearly  uniform,  without  whitish  markings  on  the  breast 
or  neck. 

5.  GYPA£:TUS  BARBATUS  (Linnaeus). 

Female,  adult,  central  Kashmir,  October  2, 1891 ;  11,000  feet.  "  Upper 
mandible  pale  horn  color,  becoming  black  at  tip;  lower  mandihle 
leaden;  irides  straw  color;  toes  dull  leaden  above;  claws  dark  horn; 
length,  45  inches;  extent,  109  inches;  weight,  13^  lbs." 

Female,  adult,  Braldu  Valley,  Baltistan,  December  28,  1891.  '*Feet 
dull  leaden;  claws  black;  irides  brownish  gray;  bill  leaden;  sclerotics 
orange  red;  length,  46  inches;  extent,  106  inches;  weight,  12  lbs." 

6.  HALIiEETUS  LEUCORYPHUS  (PaUas). 

Female,  immature,  Vale  of  Kashmir,  Woolar  Lake,  September  6, 1891. 
''Feet  dirty  white;  claws  black;  bill  black;  irides  light  brown;  lower 
mandible  bluish  white  at  base ;  cere  dark  leaden  blue ;  length,  31  inches; 
extent,  78 J  inches;  weight,  5  lbs.    Abundant  about  this  lake." 

7.  MILVUS  MELANOTIS.  Temminck  and  Schlegel. 

Female,  immature.  Vale  of  Kashmir,  August  9,  1891.  "Length,  23^ 
inches." 

Female,  immature,  Vale  of  Kashmir,  August  22,  1891;  6,000  feet 
"Bill  black;  base  of  lower  mandible  bluish  white;  cere  greenish  yel- 
low; feet  greenish  white ;  claws  black;  irides  dark  brown ;  length,  25J 
inches.'' 

Female,  adult,  central  Kashmir,  September  29,  1891;  11,000  feet. 
"Bill  black,  lower  mandible  greenish  yellow  at  base;  gai>e  greenish 
yellow;  feet  pale  greenish  yellow,  claws  black;  cere  greenish  yellow; 
irides  light  brown;  length,  24 J  inches.'' 

Female,  immature.  Vale  of  Kashmir,  October  27, 1891 ;  5,000  feet. 
"Length,  23f  inches." 

8.  FALCO  SUBBUTEC,  Linnaeus. 

Female,  immature,  central  Kashmir,  September  22, 1891;  11,000  feet 
"Bill  bluish  white  at  base,  becoming  black  at  tip;  feet  and  orbital  skin 
yellow;  claws  black;  length,  12J  indies/'        Jigitized by  vjuu^ic 
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Female,  immature,  central  Kashmir,  September,  1891;  10,000  feet. 
*•  Upper  mandible  dark  horn  blue;  base  of  lower  mandible  bluish  white; 
feet  yellow;  cere  green;  irides  dark  brown." 

Male,  adult,  Krishnagunga  Valley,  Kashmir,  April  23,  1893;  6,500 
feet.  '*Bill  horn  blue,  black  at  tip;  cere  yellow;  orbital  skin  yellow; 
irides  dark  brown;  feet  yellow,  claws  black;  length,  13 J  inches." 

Female,  adult,  Krishnagunga  Valley,  Kashmir,  April  23, 1893;  6,600 
feet.  "Bill  horn  blue,  tip  black;  cere  and  orbital  skin  yellow;  feet 
yellow,  claws  black;  length,  14  inches;  irides  dark  brown." 

Male,  adult,  Lolab  VaUey,  Kashmir,  May  12, 1893;  6,000  feet.  "Bill 
horn  blue,  black  at  tip,  yellowish  at  base;  feet  yellow,  claws  black; 
cere  and  orbital  skin  greenish  yellow;  irides  brown;  length,  12|  inches." 

9.  FALCO  TINNUNCULUS,  Linnaeus. 

Female,  adult,  central  Kashmir,  July  31,  1891;  13,000  feet.  "Bill 
nearly  white,  becoming  dark  horn  blue  at  tip;  cere  greenish  yellow; 
legs  orange." 

Female,  adult,  central  Kashmir,  September  17,  1891;  11,000  feet. 
"Bill  bluish  white  at  base,  becoming  black  at  tip;  feet  orange  yellow; 
length,  13  inches." 

Female,  adult,  central  Kashmir,  September  22,  1891;  11,000  feet. 
"Bill  light  leaden  blue  at  base,  becoming  black  at  tip;  cere  yellowish 
green;  feet  orange  yellow;  length,  14 J  inches.    Extremely  fat." 

Female,  adult,  central  Kashmir,  September  22,  1891;  11,000  feet. 
"Length,  14  inches." 

Female,  adult,  central  Kashmir,  September  26,  1891;  11,000  feet. 
"Length,  13 J  inches." 

Female,  adult.  Vale  of  Kashmir,  April  12,  1892;  5,200  feet.  "Bill 
horn  blue,  blackening  at  tip;  lower  mandible  yellowish  at  base;  feet 
orange  yellow,  claws  black;  cere  orange;  irides  dark  brown;  length, 
13J  inches." 

Male,  adult,  Kaj  Nag  Mountains,  Kashmir,  April  23, 1892;  8,000  feet. 
"Bill  horn  blue,  black  at  tip;  cere  orange  yellow;  feet  orange  yellow; 
claws  black;  irides  dark  brown;  length,  13 J  inches." 

Female,  adult,  Leli,  Ladak,  July  2, 1893 ;  11,500  feet.  "  Bill  horn  yel- 
low, black  at  tip;  cere  yellow;  irides  dark  brown;  feet  dirty  orange, 
claws  black;  length,  13^  iuches." 

Family  BUBONID^. 
10.  BUBO  BUBO  TURCOMANUS  (Eversmann). 

Adult,  Vale  of  Kashmir,  winter,  1891-'92. 

Female,  adult,  Khardong,  Ladak,  September  1,  1894;  12,000  feet. 
"Length,  27  inches." 

This  form  has  been  recorded  from  northern  India  on  several  occasions, 
and  I  have  little  hesitancy  in  referrin<:^  the  above-mentioned  specimens 
to  it.    They  show  the  characters  advanced  for  B,  h.  furcomanns  very 
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clearly,  and  on  this  account  I  do  not  consider  them  to  represent  the 
pale  form  of  the  Eagle  Owl  described  by  Hame  as  B.  henuiehalana,  which 
he  avers  is  "of  precisely  the  same  type  of  coloration"  as  the  Eagle  Owl 
of  Europe,  but  "very  much  paler."  In  B,  h.  turcomanus  the  pattern  of 
coloration  of  the  tail  and  wings  particularly  departs  considerably  firom 
that  of  the  typical  Eagle  Owl,  but  1  do  not  consider  the  present  bird 
to  be  specifically  distinct  from  it,  as  advanced  by  some. 

11.  ASIO  ACCIPITRINUS  (PalUs). 

Male,  adult,  Shigar  Valley,  Baltistan,  January  11, 1892;  8,000  feet. 
"Bill  black,  except  extreme  tip,  which  is  white;  claws  black;  irides 
golden  yellow;  length,  13 J  inches." 

12.  SYRNIUM  ALUCO  BIDDULPHI  (Scully). 

Female,  adult,  central  Kashmir,  September  30,  1891;  11,000  feet 
"  Length,  18J  inches."    Wing,  12.60  inches;  tail,  8.20. 

Female,  adult,  central  Kashmir,  October  10,  1891;  9,000  feet 
"Length,  17f  inches."    Wing,  12.37  inches;  tail,  8.60. 

Female,  adult,  Xowboog  Valley,  eastern  Kashmir,  May  31,  1892;. 
7,000  feet.  "Bill  pale  greenish;  claws  fleshy,  black  at  tip;  soles  yel- 
lowish; irides  brown."    Wing,  12.82  inches;  tail,  9.12. 

If  S.  a.  biddulphi  is  distinct  from  8yrnium  aluco  nivicolum^  our  speci- 
mens should  be  referred  as  above,  but  I  am  at  present  unable  to  satis- 
factorily determine  its  status,  having  at  hand  no  specimens  of  8,  a.  nivi- 
colum  for  comparison. 

13.  CARINE  NOCTUA  BACTRIANA  (Hutton). 

Male,  immature,  Shyok  Elver,  below  Sasser  Pass,  Ladak,  July  22, 
1893;  14,000  feet.  "  Bill  yellowish  green;  cere  wax  brown;  length, 9^ 
inches." 

Female,  immature,  Shyok  Eiver,  below  Sasser  Pass,  Ladak,  July  22, 
1893;  14,000  feet.  "Bill  yellowish  green;  cere  wax  brown;  irides  yel- 
low; claws  horn  black ;  soles  of  feet  yellow;  length,  9 J  inches." 

Family  COEYID^. 
14.  CORVUS  FRUGILEGUS,  Linnaeus. 
Adult,  Vale  of  Kashmir,  winter  of  1891-'92. 

15.  CORVUS  CORAX,  Linnaeus. 

Male,  adult,  Shigar  Valley,  Baltistan,  IJfovember  22,1891;  8,000  feet 
"Length,  26i  inches.''  Wing,  17.80  inches;  tail,  10.40;  tarsus,  2.75; 
culmen,  2.80. 

Female,  adult,  Shigar  Valley,  Baltistan,  November  22, 1891;  8,000  feet 
"Length,  24  inches."  Wing,  16.15  inches;  tail,  10.25;  tarsus,  2.60; 
culmen,  2.57. 
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Male,  immature,  Lamayuru,  Ladak,  June  27,1893;  11,500 feet.  "Bill 
and  feet  black ;  irides  blaekish  brown ;  length,  27  inches.  Common  and 
very  tame  about  the  village,  acting  as  scavengers."  Wing,  17,80  inches  j 
tail,  11.00;  tarsus,  2.75;  culmen,  2.87. 

16.  CORVUS  MONEDULA  COLLARIS  (Drummond). 

Male,  adult,  Kangam,  Sind  Valley,  Kashmir,  April  1, 1892;  6,000  feet. 
"Bill  and  feet  black;  irides  white;  length,  14J  inches." 

Adult,  Kangam,  Sind  Valley,  Kashmir,  April  1,  1892;  6,000  feet. 
"Bill  and  feet  black;  irides  white;  length,  14J  inches." 

Female,  immature.  Vale  of  Kashtnir,  August  8,  1891. 

Male,  immature,  Vale  of  Kashmir,  August  9,  1891. 

Male,  immature.  Vale  of  Kashmir,  August  9, 1891.  "Irides  brown- 
ish gray." 

17.  CORVUS  SHARPII.  Gates. 

Male,  adult,  Skardu,  Baltistan,  November  20, 1891;  7,000  feet.  "Bill 
black;  feet  shining  black;  length,  18^  inches." 

18.  CORVUS  SPLENDENS.  VieiUot. 

Male,  adult,  Srinagar,  Kashmir,  April  3,  1892.  "  Bill  and  feet  black ; 
irides  dark  brown;  length,  17  inches." 

Female,  adult,  Srinagar,  Kashmir,  April  4, 1892. 

19.  CORVUS  CORONE,  Linnaeus. 

Male,  adult,  Braldu  Valley,  Baltistan,  December  23,  1891;  10,000 
feet.    "  Length,  21  j  inches." 

-     Male,  adult,  Shigar  Valley,  Baltistan,  January  4,  1892;  8,000  feet. 
"Bill  and  feet  black;  irides  dark  brown;  length,  19^  Inches." 

20.  CORVUS  MACRORHYNCHUS  LEVAILLANTII  (Lesson). 

Female,  adult,  western  Kashmir,  July  2,  1891 ;  7,000  feet. 

Male,  adult,  western  Kashmir,  July  8,  1891;  8,000  feet. 

Male,  adult,  central  Kashmir,  August  2, 1891 ;  1 2,000  feet.  "  Length, 
21i  inches." 

Male,  immature,  north  slope  of  Pir  Panjal  range,  Kashmir,  August 
22, 1891;  7,000  feet.     "  Length,  20 J  inches." 

Male,  adult,  Indus  Valley,  Kashmir.  November  15, 1891;  9,000  feet. 
"  Length,  21  inches." 

Male,  adult,  Shigar  Valley,  Baltistan,  November  23, 1891. 

Female,  adult,  Shigar  Valley,  Baltistan,  November  23,  1891;  8,000 
feet. 

Male,  adult,  Shigar  Valley,  Baltistan,  January  14,  1892;  8,000  feet. 
"Bill  and  feet  black;  irides  dark  brown;  length,  21^  inches." 
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Male,  adult,  Shigar  Valley,  BaJtistan,  January  14,  1892;  8,000  feet 
"Bill  and  fret  black;  irides  dark  brown;  length,  19  inches." 

Male,  adult,  Haramosh,  Baltistan,  February  20,  1892;  7,000  feet 
"Bill  and  feet  bla(±;  irides  dark  brown;  length,  21  inches.'- 

This  series  represents  only  one  form,  apparently  the  one  designated 
above.  The  birds  are  positively  not  C,  corone,  of  which  two  specimens 
were  sent,  nor  can  they,  owing  to  their  large  size,  be  0.  culmhuxtm. 

Meaaurements  of  Corvua  mticrarkynchua  levaillantii  (Leason). 


U.S.N.M. 
No. 


Sex. 


Locality. 


125680 
125681 
125679 
125678 
126864 
126860 
126861 
126865 
126863 
126862 


Female  ad . 

Male  ad... 

Male  ad... 
I  Male  im . . . 
I  Male  ad... 

Male  ad . . . 
I  Female  ad. 
I  Male  ad . . . 

Female  ad. 
I  Male  ad... 


I  Western  KABlimir 

do 

!  CcDtral  Eaalimir 

I  IMr  Pnnjal  range,  Kashmir. 
'  Indus  Valley,  Kashmir  . . . 

Shigar  Valley,  Baltistan  . . 

do 

do 

do 

Haramosh,  Baltistan , 


Average |    13.26 


Date.       Wing.  '    Tail. 


July  2 
Jnly  8  i 
Aag.  2 
Aug.  22 
Nov.  15 
Nov.  23 
..do... 
Jan.  14 
..do... 
Feb.   26 


I    13.12 

8.50  , 

1    13.60 

9.30 

13.90 

9.76 

12.62 

8.10 

13.00 

9.00 

i     13.50 

9.10 

13.00 

9.20 

13.85 

9.10 

12.75 

8.55 

13. 30 

9.00 

Tarsos. 

CulmeiL. 

Jnehea. 

Inehe*. 

2.10 

2.20 

2.27 

2.82 

2.19 

2.35 

2.30 

2.30 

2.25 

2.15 

2.17 

2.30 

2.10 

2.11 

2.31 

2.39 

2.08 

2.08 

2. 18 

2.31 

8.96 


2.20 


2.25 


21.  PICA  PICA  (Lrnnaeus). 

Male,  adult,  Dras,  Kashmir,  November  10, 1891 ;  10,000  feeti  "  Length, 
20|  inches.  Not  observed  in  Kashmir  proper,  but  noticed  as  soon  as  we 
crossed  to  Ladak  side  of  Zogi-bul  Pass." 

Adult,  Indus  Valley,  Baltistan,  November  18, 1891 ;  8,000  feet.  '« Bill 
and  feet  black;  irides  dark  brown;  length,  18g  inches.  Common  about 
all  the  villages,  and  very  tame." 

Female,  adult,  Braldu  Valley,  Baltistan,  December  26,  1891;  9,000 
feet.     "Length,  19  inches." 

The  Dras  specimen  is  not  at  all  typical,  being,  in  fa<;t,  much  nearer  P.p. 
leuconotos  than  to  the  present  form.  The  white  on  the  primaries  extends 
from  within  a  half  to  a  quarter  of  jin  inch  of  the  tips  of  the  feathers. 
The  Indus  Valley  specimen  is  somewhat  aberrant  in  having  the  three 
central  pairs  of  rectrices  conspicuously  tipped  with  white! 


22.  UROCISSA  FLAVIROSTRIS  CUCULLATA  (Gould). 

Male,  adult,  Lolab  Valley,  Kashmir,  July  10,  1891.  "Bill  yellow; 
feet  orange." 

Male,  adult,  Vale  of  Kashmir  (western  part),  April  13,  1892.  *«Bill 
yellow;  feet  orange  red;  length,  22\  inches." 

Judging  from  descriptions  alone,  and  having  in  mind  Dr.  Sharpens 
comments  on  the  bird,  I  believe  this  to  be  a  good  subspecies  <>f 
U.flavirostris.  The  latter  is  said  to  be  "very  dark  and  gray  in  shade 
below "' '  in  its  typical  state,  while  the  form  U,f.  cueuUata  is  described  as 


'  Sharpe,  Cat.  Birds  Brit.  Mus.,  Ill,  p.  73. 
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very  pale,  almost  white,  below.  The  case  seems  to  be  similar  to  one  on 
our  Mexican  border,  where  the  Green  Jay,  Xanthoura  luxuosa,  passes 
gradually  into  another  form,  X  l.  cj^anocapilla^  in  Guatemala  and  Hon- 
duras. The  under  parts  vary  from  green  in  the  first  case,  to  bright 
yellow  in  the  last. 

23.  NUCIFRAGA  MULTIPUNCTATA,  Gould. 

Male,  adult,  western  Kashmir,  July  5,  1891 ;  9,000  feet. 

Male,  adult,  western  Kashmir,  July  5, 1801 ;  9,000  feet. 

Female,  adult,  western  Kashmir,  July  7, 1891;  8,000  feet. 

Female,  adult,  Xowboog  Valley,  eastern  Kashmir,  August  16, 1891; 
7,000  feet.    "Length,  UJ  inches." 

Male,  adult,  INowboog  Valley,  eastern  Kashmir,  August  16,  1891; 
7,000  feet. 

Male,  adult,  Kowboog  Valley,  eastern  Kashmir,  August  16,  1891; 
7,000  feet.    <^  Bill  and  feet  black ;  irides  dark  brown ;  length,  14 J  inches.'' 

Male,  adult,  Pir  Panjal  range,  Kashmir,  August  30, 1891;  8,000  feet. 
"Length,  14J  inches.'' 

Female,  adult,  Sind  Valley,  Kashmir,  November  8,  1891;  9,000  feet. 
"  Feeding  on  seeds  from  pine  cones,  when  shot." 

24.  GRACULUS  GRACULUS  (Linnaeus). 

Female,  adult,  Pir  Panjal  range,  Kashmir,  August  27, 1891;  12,000 
feet.    "Bill  and  feet  coral  red;  irides  dark  brown." 

Female,  adult,  Sonamarg,  Sind  Valley,  Kashmir,  November  7, 1891; 
8,500  feet.  "Bill  and  feet  deep  red.  Numerous  in  this  marg,  feeding 
on  the  wheat  stubble  in  company  with  Corvus  macrorhyiichuft/ 

Female,  adult,  Braldu  Valley,  Baltistan,  November  24,  1891;  8,500 
feet.     "Bill  and  feet  coral  red;  length,  16J  inches." 

Male,  adult,  Braldu  Valley,  Baltistan,  December  23,  1891;  10,000 
feet.     "Bill  and  feet  dark  red;  length,  17 J  inches." 

25.  PYRRHOCORAX  PYRRHOCORAX  (Linnaeus). 

Female,  adult,  Indus  Valley,  Kashmir,  November  14,  1891;  9,000 
feet.  "Bill  yellow;  irides  dark  brown ;  feet  bright  red.  Very  common 
in  these  barren  mountains,  in  some  localities." 

Female,  adult,  Braldu  Valley,  Baltistan,  January  3,  1892;  9,000  feet. 
"Bill  yellow;  feet  bright  red;  irides  dark  brown ;  lengtb,  15J  inches." 

Male,  adult,  Shigar,  Baltistan,  January  24,  1892;  8,000  feet.  "Bill 
yellow;  feet  red;  irides  dark  brown;  length,  16|  inches." 

Family  ORIOLIDuE. 

26.  ORIOLUS  KUNDOO,  Sykes. 

Male,  adult,  Vale  of  Kashmir,  June  25,  1891, 
Female,  immature.  Vale  of  Kashmir,  June  26, 1891. 
Immature,  Vale  of  Kashmir,  May,  1892. 
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Male,  adult,  Vale  of  Kashmir,  May,  1892. 

Male,  adult,  Lolab  Valley,  Kashmir,  May  13,  1893;  6,000  feefc 
"Length,  9f  inches." 

Family  DICRURID^. 

27.  DICRURUS  ATER  (Hermann). 

Male,  adult,  Vale  of  Kashmir,  June  25,  1891. 
Female,  adult,  Vale  of  Kashmir,  June  25,  1891. 
Male,  immature,  Lolab  Valley,  Kashmir,  July  10, 1891. 
Female,  adult,  Vale  of  Kashmir,  June  1, 1893.    "Bill  and  feet  black; 
Iridea  red ;  length,  11  inches." 

Family  STURKID^. 
28.  STURNUS  HUMII,  Brooks. 

Male,  adult.  Vale  of  Kashmir,  June  25,  1891. 

Female,  adult,  Vale  of  Kashmir,  June  28, 1891. 

Female,  immature.  Vale  of  Kashmir,  August  8, 1891. 

Male,  immature,  three  specimens,  same  locality  and  date  as  last. 

Male,  adult,  Gunderbal,  Vale  of  Kashmir,  April  2, 1892.  "  Bill  yel- 
low,  lower  mandible  gray  at  base;  feet  reddish  brown;  irides  brown; 
length,  8J  inches." 

Male,  adult,  Lolab  Valley,  Kashmir,  May  11, 1893;  6,000  feet.  "Bill 
yellow,  base  dirty  white;  feet  reddish  brown;  irides  reddish  brown; 
length,  8J  inches." 

2&.  ACRIDOTHERES  TRISTIS  (LinMeus). 

Female,  adult,  Vale  of  Kashmir,  June  22, 1891. 

Female,  immature,  Vale  of  Kashmir,  August  13, 1891. 

Male,  adult,  eastern  Kashmir,  August  14,  1891;  6,000  feet  "Bill 
and  feet  yellow;  lower  mandible  greenish;  bare  skin  around  eyes 
orange." 

Family  FRLNGILLIDJ2. 
30.  PYCNORHAMPHUS  ICTEROIDES  (Vigors). 

Male,  adult,  Pir  Panjal  range,  Kashmir,  August  30,  1891;   8^000 

feet.    "  Bill  green;  feet  pale  flesh  color;  irides  dark  brown;  length,  9J 

inches." 
Male,  immature,  Pir  Panjal  range,  Kashmir,  August  30, 1891;  8,000 

feet.    '*  Bill  green ;  feet  brownish  flesh  color ;  irides  dark  brown ;  length, 

8^  inches." 
Male,  immature,  central  Kashmir,  September  17, 1891;  10,000  feet 
Female,  adult,  western  Kashmir,  July  7,  1891;   8,000  feet.    "BiU 

light  green;  feet  pale." 

Female,  immature,  western  Kajjihmir,  September  11, 1891;  9,000  feet 
The  immature  female  differs  from    the   adult  chiefly  in   ha\ing  a 
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brownish  wash  to  the  gray  of  the  upper  parts,  middle  pair  of  tail 
feathers,  throat  and  breast,  and  in  having  the  romp  pale  brownish 
bnff  like  the  abdomen. 

31.  PYCNORHAMPHUS  CARNEIPES  (Hodgson). 

Female,  adult,  Braldu  Valley,  Baltistau,  November  30, 1891;  11,000 
feet.  ''Bill  dark  horn  brown,  blackening  at  tip;  lower  mandible  pale 
atba^e;  irides  hair  brown;  length,  9 J  inches.  Shot  in  one  of  the  few 
and  small  jungles  to  be  found  in  this  desolate  region." 

32.  CARDUELIS  CARDUBLIS  CANICEPS  (Vigors) 

Male,  adult,  four  specimens,  Yale  of  Kashmir,  June,  1891,  and  May, 
1892. 
Female,  immature,  Vale  of  Kashmir,  August  12, 1891. 

33.  CALLACANTHIS  BURTONI  (Gould). 

Male,  adult,  Pir  Panjal  range,  Kashmir,  August  29, 1891;  9,000  feet. 
"Bill  yellow;  feet  light  brown;  length,  7  inches." 

Female,  adult,  Pir  Panjal  range,  Kashmir,  August  29,  1891 ;  9,000 
feet.     **  Bill  yellow;  feet  brownish  flesh." 

Male,  adult,  central  Kashmir,  September  13, 1891;  10,000  feet.  *'  Bill 
orange  yellow;  feet  brownish  flesh.  Common  in  the  pine  woods  at  this 
elevation,  going  about  in  flocks  of  ten  or  a  dozen.  Feed  mostly  upon 
the  ground.    Note  resembles  that  of  our  American  Goldfinch." 

Male,  immature,  central  Kashmir,  September  13,  1891;  10,000  feet. 

Female,  adult,  central  Kashmir,  September  13,  1891;  10,000  feet. 
"Bill  horn  yellow;  feet  dirty  flesh  color." 

The  immature  male  in  the  collection  differs  from  the  adult  of  that 
sex  in  having  no  trace  of  crimson  in  the  plumage,  and  otherwise  as  fol- 
lows :  Top  of  head  sepia,  the  feathers  with  concealed  blackish  bases, 
passing  into  wood  brown  on  the  nape  and  forehead;  back  brown 
(between  raw  umber  and  sepia),  with  a  tinge  of  burnt  umber  on  the 
scapulars;  rumj)  and  upper  tailco  verts  raw  umber;  entire  under  parts 
dark  cinnamon,  lighter  on  abdomen,  and  with  a  tinge  of  russet  on  the 
throat;  a  russet  band  over  the  eye;  lower  part  of  cheeks,  malar  stripe 
and  a  line  on  each  side  of  the  throat  dull  blackish.  Wing  as  in  the 
adult,  but  white  terminal  spots  on  outer  wfebs  of  tertials  with  a  buffy 
edging;  lesser  wing-coverts  brown;  middle  coverts  with  terminal  buft' 
spots  to  the  feathers;  tail  as  in  the  adult,  with  bufty  edgings  to  the 
three  central  pairs  of  feathers  instead  of  white  tips. 

34.  ACANTHIS    CANNABINA    FRINGILLIROSTRIS  (Bonaparte  and 

Schlegel). 

Male,  adult,  Shigar,  Baltistan,  January  24, 1892 ;  8,000  feet.  "  Upper 
mandible  pale  horn  brown;  lower  mandible  pale  leaden,  becoming  yel- 
lowish at  gonys;  irides  brown;  feet  dark  brownish  flesh  color;  length, 
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35.  MONTIFRINGILLA  ADAMSI,  Moore. 

Male,  adult,  Fotu-la  Pass,  Ladak,  June  27,  1893;  12,000  feet.  "BiU 
and  feet  black;  length,  7 J  inches." 

Male,  adult,  Fotu-la  Pass,  Ladak,  June  27,  1893;  12,000  feet.  "Bill 
and  feet  black;  irides  pale  brown;  length,  6f  inches.'' 

Male,  immature,  Namika-la  Pass,  Kashmir,  June  26,  1893;  11,000 
feet.  '^Bill  brownish  yellow;  feet  dark  fleshy  brown;  culmen  dark 
brown;  length,  6 J  inches." 

36.  MONTIFRINGILLA  SORDIDA  (Stoliczka). 

Male,  adult,  central  Kashmir,  July  26,  1891;  11,000  feet. 

Female,  adult,  central  Kashmir,  July  28,  1891;  12,000  feet.  "Bill 
dark  horn  brown;  feet  dark  brown;  irides  light  brown." 

Female,  adult,  central  Kashmir,  July  29, 1891;  12,000  feet.  "  Upper 
mandible  and  feet  dull  dark  brown;  base  of  lower  mandible  light 
brown ;  irides  light  brown." 

Female,  adult,  central  Kashmir,  July  29, 1891;  12,000  feet. 

Female,  adult,  central  Kashmir,  July  29, 1891 ;  13,000  feet. 

Male,  immature,  Sind  Valley,  Kashmir,  November  8,  1891;  9,000 
feet.  "  In  great  flocks  in  the  Zogi-bul  Pass  (11,300  feet),  leading  into 
Ladak." 

Female,  immature,  Braldu  Valley,  Baltistau,  December  29,  1891; 
9,000  feet.  "  Upper  mandible  dark  horn  brown;  lower  mandible  pale; 
irides  clear  brown;  feet  dark  fleshy  brown;  length,  6|  inches." 

Male,  adult,  Ilaramosh,  Baltistan,  February  16,  1892;  5,500  feet. 
"  Bill  horn  brown,  pale  at  base;  feet  dark  brown;  irides  orange  brown; 
length,  6J  inches." 

37.  LEUCOSTICTE  BRANDTI,  Bonaparte. 

Male,  adult,  Khardong,  Ladak,  June  14, 1893;  13,000  feet.  "  Bill  and 
feet  black;  irides  brown;  length,  7 J  inches." 

Male,  adult,  Sasser  Pass,  Ladak,  July  22, 1893 ;  16,000  feet.  "  Bill  and 
feet  black;  irides  brown;  length,  7 J  inches." 

Female,  adult,  Sasser  Pass,  Ladak,  July  22, 1893;  16,000  feet.  "  Bffl 
and  feet  black;  length,  6 J  inches." 

38.  BUCANETES  MONGOLICUS  (Swinhoe.) 

Male,  adult,  Shigar  Valley,  Baltistan,  November  22, 1891;  7,600  feet 
Female,  adult,  Shigar  Valley,  Baltistan,  November  22,  1891;  8,000 
feet.    "  Length,  5J  inches." 

39.  PASSER  DOMESTICUS  INDICUS  (Jardine  and  Selby). 

Male,  adult,  Vale  of  Kashmir,  August  9, 1891.    Two  8i)ecimeiis. 
Female,  adult,  Vale  of  Kashmir,  August  9, 1891. 
Female,  adult.  Vale  of  Kashmir,  August  12, 1891. 
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Male,  adult,  Vale  of  Kashmir,  November  4, 1891 5  5,000  feet. 

Female,  adult,  Shigar  Valley,  Baltistan,  January  13, 1892;  8,000  feet. 
**Feet  brownish  flesh;  length,  6  inches;  bill  horn  brown,  yellowish 
at  base.'^ 

Male,  adult,  Shigar,  Baltistan,  January  19,  1892;  8,000  feet.  "Bill 
pale  horn  brown,  becoming  yellowish  at  gape;  irides  hair  brown; 
length,  6^  inches.'' 

Male,  adult,  Shigar,  Baltistan,  January  19, 1892;  8,000  feet.  "Length, 
b}^  inches." 

Male,  adult,  Shigar,  Baltistan,  January  19, 1892 ;  8,000  feet.  "  Length, 
6J  inches.-' 

Female,  adult,  Shigar,  Baltistan,  January  19,  1892;  8,000  feet. 
**  Length,  6  inches." 

40    PASSER  CINNAMOMEUS  (Gould). 

Male,  adult,  western  Kashmir,  July  7,  1891;  8,000  feet. 

Male,  adult,  western  Kashn^ir,  July  6,  1891;  8,000  feet. 

Male,  adult,  Baltal,  Sind  Valley,  Kashmir,  March  30, 1892;  9,000  feet. 
"Bill  black;  feet  fleshy  brown;  irides  brown;  length,  5|  inches." 

Male,  adult,  Baltal,  Kashmir,  March  30,  1892;  9,000  feet.  -"Bill 
black;  feet  brownish  black;  irides  brown;  length,  5|  inches." 

Male,  adult,  Baltal,  Kashmir,  March  30, 1892;  9,000  feet.  "Length, 
5J  inches." 

Male,  adult,  Bandipoor  iN^ullah,  Kashmir,  July  14,  1891;  6,000  feet. 

41.  METOPONIA  PUSILLA  (Pallas.) 

Female,  adult,  Dras  Valley,  Kashmir,  November  12, 1891;  9,000  feet. 

Mnle,  immature,  Braldu  Valley,  Baltistan,  November  24, 1891 ;  8,000 
feet.    "Bill  and  feet  black;  lower  mandible  slightly  paler  at  base." 

Male,  adult,  Braldu  Valley,  Baltistan,  December  2,  1891;  11,000  feet. 
"Bill  black,  except  base  of  lower  mandible,  which  Is  pale  brown;  feet 
black." 

Male,  adult,  Braldu  Valley,  Baltistan,  December  2,  1891;  11,000  feet. 
"Bill  black,  except  base  of  lower  mandible,  where  pale;  feet  black; 
length,  5J  inches." 

Male,  immature,  Braldu  Valley,  Baltistan,  December  2, 1891;  11,000 
feet.  "Bill  dark  horn,  except  base  of  lower  mandible,  which  is  pale; 
length,  4^  inches." 

Female,  adult.  Rendu,  Baltistan,  March  14, 1892;  6,600  feet.  "Bill 
blai^kish  horn;  irides  dark  brown;  feet  black;  length,  5  inches." 

Male,  adult.  Rendu,  Baltistan,  March  14, 1892 ;  6,500  feet.  "  Bill  and 
feet  black;  length,  5^  inches." 

Male,  adult.  Rendu,  Baltistan,  March  14, 1892 ;  6,500  feet.  *^  BUI  horn 
black;  feet  black;  irides  dark  brown;  length,  5  inches," 

Female,  immature.  Rendu,  Baltistan,  March  14,  1892;  6,500  feet 
*'Bill  and  feet  black;  length,  5  inches." 
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42.  CARPODACUS  ERYTHRINUS  (Pallas). 

Male,  Krishnagunga  Valley,  Kashmir,  May  7, 1893 ;  6,000  feet  "Bill 
dark  horn  brown  5  feet  dark  fleshy  brown/' 

Male,  adult,  Dras,  Kashmir,  June  23,  1893;  10,000  feet.  "Bill  yd 
lowish  brown;  feet  dark  brown.'' 

Male,  adult,  Namika-la  Pass,  Kashmir,  June  26,  1893;  11,000  feet 
"Upper  mandible  dark  horn  brown;  lower  mandible  paler  brown;  feet 
dark  fleshy  brown." 

Male,  adult,  Zogi-bul  Pass,  Kashmir,  June  20, 1893 ;  11,000  feet  *'  Bill 
pale  horn  brown;  feet  fleshy  brown." 

Male,  adult,  junction  of  Shyok  and  !Nubra  rivers,  Ladak,  Jidy  16, 
1893;  10,000  feet  "Bill  dark  horn,  brown,  yellowish  beneath;  feet 
fleshy  brown." 

Male,  immature,  Nubra  Valley,  Ladak,  July  17,  1893;  10,000  feet 
"  Bill  dark  horn  brown,  lower  mandible  i)aler ;  feet  dark  fleshy  brown.'' 

Female,  adult,  Shyok  River,  Ladak,  July  15, 1893 ;  11,000  feet  *'Bill 
horn  brown;  irides  brown;  feet  reddish  brown," 

43.  CARPODACUS  SEVERTZOVI,  Sharpc. 

Male,  adult,  Xubra  Valley,  Ladak,  July  18, 1893;  11,000  feet  "Up- 
per mandible  pale  horn  brown,  lower  mandible  fleshy;  irides  brown; 
^eet  brownish  black." 

44.  CARPODACUS  THURA,  Bonaparte  and  Schlegel. 

Male,  immature,  central  Kashmir,  July  23, 1891;  11,000  feet 
I  am  not  i)ositive  that  this  is  typical  C.  thura)  it  agrees  in  a  general 
way  with  descriptions  of  the  female  of  that  species,  but  difl^ers  enongh 
to  raise  a  doubt  in  my  mind  as  to  its  proper  place.  Having  no  sped- 
niens  of  C,  thura  with  w inch  to  compare  it,  and  tindihg  no  description 
of  the  immature  male,  I  am  obliged  to  leave  the  matter  unsettled. 
The  specimen  measures:  Wing,  3.23  inches;  tail,  2.82;  tarsus,  0.89;  cul- 
men,  0.50. 

45.  PYRRHOSPIZA  LONGIROSTRIS,  Prjevalsky.' 

Male,  adult,  Khardong  Pass,  Ladak,  July  14,  1893;  16,000  feet 
"Upper  mandible  dark  horn  brown,  lower  mandible  pale  brownish 
flesh;  feet  brownish  black ;  irides  brown;  length,  7^  inches.''  Wing, 
4.48  inches;  tail,  3.28;  tarsus,  0.99;  culmen,  0.65. 

46.  PYRRHULA  AURANTIACA,  Gould. 

Male,  adult,  central  Kashmir,  July  22, 1891;  11,000  feet. 
Male,  adult,  Sonamarg,  Kashmir,  June  19,  1893;  9,000  feet.     *'Bill 
black;  feet  brown;  length,  5^  inches." 

'  Seo  a  subsequent  paper  on  Dr.  Abbott's  Turkestan  collection  in  the  present  vol- 
ume. 
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Male,  adult,  Sonamarg,  Kashmir,  Jane  19,  ISdS;  9,000  feet.  "BUI 
black;  feet  brownish  black;  length,  5|  inches.'' 

Female,  adnlt,  Sonamarg,  Kashmir,  June  19, 1893;  9,000  feet.  *<Bill 
black;  feet  fleshy  brown;  irides  dark  brown;  length,  5|;  inches." 

Female,  adult,  Sonamarg,  Kashmir,  June  19, 1893;  9,000  feet.  "  Bill 
black;  feet  brownish ;  length,  5f  inches.'' 

47.  EMBERIZA  PUCATA,  PaUas. 

Male,  adult,  Nowboog  Valley,  Kashmir,  August  15,  1891 ;  7,000  feet. 

Female,  adult.  Vale  of  Kashmir,  north  slope  of  Pir  Paujal  range, 
August  21, 1891;  7,000  feet. 

Female,  young;  same  locality,  date  and  altitude. 

Male,  young,  same  locality,  date,  and  altitude. 

Male,  adult;  Vale  of  Kashmir  (western  end),  May  11, 1893;  7,000  feet. 
'^ Upper  mandible  dark  horn  brown;  lower  mandible  pale  horn  brown; 
feet  pale  fleshy  brown;  irides  dark  brown;  length,  6  inches." 

48.  EMBERIZA  CIA,  Linnsus. 

Male,  immature,  Braldu  Valley,  Baltistan,  December  29,  1891;  9,000 
feet.  "Upper  mandible  dark  horn  brown,  lower  mandible  leaden;  legs 
pale  fleshy;  gape  yellowish;  irides  dark  brown;  length,  7  inches." 

Female,  immature,  Braldu  Valley,  Baltistan,  December  29,  1891; 
9,000  feet.    "  Feet  pale  flesh ;  length,  6^  inches." 

Female,  immature,  Shigar  Valley,  Baltistan,  January  13, 1892;  8,000 
feet.    "Feet  brownish  flesh;  length,  6 J  inches." 

Female,  immature,  Skardu,  Baltistan,  January  27, 1892;  7,000  feet. 
"Feet  flesh  color,  toes  brownish ;  irides  dark  brown ;  length,  G^  inches." 

Male,  adult,  Uaramosh,  Baltistan,  February  16,  1892;  5,000  feet. 
"Upper  mandible  blackish  horn,  lower  mandible  leaden;  feet  pale 
fleshy  brown;  irides  dark  brown;  length,  Gj|  inches." 

From  the  dates  of  the  specimens  collected  by  Dr.  Abbott  this  species 
would  appear  to  be  a  winter  visitant  only  in  this  region,  as  will  doubt- 
less prove  to  be  the  case.  All  of  the  summer  specimens  in  the  collection 
are  referable  to  the  form  E.  c,  stracheyL 

49.  EMBBRIZA  CIA  STRACHEYI  (Moore). 

Male,  adult,  the  Lolab,  Kashmir,  July  1, 1891. 

Female,  adult,  the  Lolab,  Kashmir,  July  9, 1891. 

Male,  adult,  western  Kashmir,  July  2, 1891;  7,000  feet. 

Male,  young,  Bandipoor  Nullah,  Kashmir,  July  14, 1891 ;  0,000  feet. 

Female,  adult,  Mount  Montir,  Kashmir,  July  16, 1891;  10,000  feet. 

Male,  adult,  Yale  of  Kashmir,  August  14,  1891. 

Male,  young.  Vale  of  Kashmir,  August  14,  1891. 

Male,  adult,  Nowboog  Valley,  eastern  Kashmir,  August  15,  1891; 
7,000  feet.  "Upper  mandible,  and  tip  of  lower,  black;  base  of  lower 
mandible  paJe  blue;  feet  brownish  flesh  color." 
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Young,  eastern  Kashmir,  August  15, 1891;  7,000  feet. 

Male,  adult,  eastern  Kashmir,  August  18, 1891;  6,000  feet. 

Male,  young,  north  side  of  Pir  Panjal  range,  Kashmir,  August  22, 
1891;  7,000  feet. 

Male,  young,  central  Kashmir,  September  20, 1891;  9,000  feet 

Male,  adult,  Sind  Valley,  Kashmir,  November  6,  1891;  6,000  feet 
**  Length,  6 J  inches." 

50.  EMBERIZA  STEWARTI,  Blyth. 

Male,  adult,  Indus  Valley,  Kashmir,  l^ovember  15, 1891;  9,000  feet 
Male,  adult,  Vale  of  Kashmir,  May  28, 1893.    "  Upper  mandible  dark 

horn  brown;  lower  mandible  leaden ;  feet  brownish  flesTi." 
Male,  adult.  Vale  of  Kashmir,  May  28, 1893.    "  Upper  mandible  dark 

horn  brown;  lower  mandible  leaden;  feet  brownish  flesh;  iridesdark 

brown;  length,  6  inches." 

51.  EMBERIZA  LEUCOCEPHALA  (GmeUn). 

Female,  adult,  Sind  Valley,  Kashmir,  ITovember  6, 1891;  6,000  feet 
<<  Upper  mandible  brownish  black;  lower  mandible  leaden  blue;  feet 
brownish  flesh  color;  length,  7 J  inches." 

Female,  immature,  Sind  Valley,  Kashmir,  l^ovember  6, 1891;  7,000 
feet. 

Female,  adult,  Sind  Valley,  Kashmir,  November  7, 1891;  7,000  feet 

Family  ALAUDID.E. 

52.  OTOCORIS  LONGIROSTRIS,  Moore. 

Male,  adult,  central  Kashmir,  September  23, 1891 ;  11,000  feet  "Bill 
nearly  black  above;  base  of  lower  mandible  bluish  white;  feet  black, 
soles  whitish;  irides  brown;  length,  8J  inches." 

Male,  adult,  Namika-la  Pass,  Kashmir,  June  26,  1893;  12,000  feet 
"  Bill  horn  black,  base  of  lower  mandible  fleshy  white;  feet  black,  soles 
whitish;  length,  8J  inches." 

Male,  young,  Khardong  Pass,  Ladak,  July  13, 1893 ;  15,000  feet  " Bill 
dirty  yellow,  tip  brown;  feet  pale  brownish  flesh  color;  irides  brown; 
length,  7J  inches." 

53.  OTOCORIS  PENICILLATA  (Gould). 

Male,  adult,  Skardu,  Baltistan,  January  28, 1892;  7,000  feet  "Bill 
horn  black,  base  of  lower  mandible  yellow;  feet  black;  length,  7 1  inches." 

54.    ALAUDA  ARVENSIS  CANTARELLA  (Bonaparte). 

Male,  adult,  Skardu,  Baltistan,  November  21, 1891 ;  7,000  feet  "  Upper 
mandible  black  along  culmen,  rest  of  bill  whitish;  irides  brown;  tarsi 
reddish  brown;  toes  brownish,  claws  dark  brown;  length,  7^  inches.^ 
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Male,  adult,  Ilaramosli,  Baltistau,  February  16,  1892;  5,000  feet. 
"Bill  yellowish,  black  along  culmen;  irides  pale  brown;  feet  brownish 
flesh'  length,  7^  inches.^' 

55.  ALAUDA  ARVENSIS  INTERMEDIA  (Swinhoe). 

Male,  adult.  Vale  of  Kashmir,  June  27, 1891. 

Male,  adult.  Vale  of  Kashmir,  August  12, 1891. 

Male,  adult,  Vale  of  Kashmir,  October  27, 1891;  6,000  feet. 

Adult,  Vale  of  Kashmir,  winter  of  1891-'92. 

Male,  adult.  Mount  Montir,  central  Kashmir,  July  16,  1891;  10,000 
feet.    Two  specimens. 

Male,  adult,  central  Kashmir,  September  23, 1891 ;  11,000  feet.  <'  Upper 
mandible  dark  brown  above,  pale  along  commissure;  lower  mandible 
paler;  feet  pale  brownish  flesh  color;  length,  6|  inches." 

Male,  adult,  Leh,  Ladak,  July  3, 1893 ;  11,500  feet.  <'  Bill  dark  brown 
above,  pale  fleshy  beneath;  feet  pale  fleshy  brown;  length,  6f  inches." 

Two  of  the  above  specimens  (those  taken  September  23  and  October 
27),  in  fresh  winter  plumage,  differ  from  the  rest  in  possessing  shorter 
and  slenderer  bills,  but  whether  this  is  due  to  age,  or  represents  a  more 
northern  form,  I  am  unable  to  decide. 

This  is  the  Alauda  guttata  or  A.  leiopun  of  authors.  The  name  leiopua 
of  Hodgson,  being  a  nomen  nuduniy  can  not  be  used,  and  the  same  applies 
to  the  Alauda  dulcivox  of  the  same  author.  Alauda  intermedia  of  Swln- 
hoe  *  is  apparently  the  first  available  name  for  this  bird,  antedating  the 
Alauda  guttata  of  Brooks  by  about  thirteen  years.  The  name  was 
originally  applied  to  birds  from  Shanghai,  but  as  near  as  I  can  ascer- 
tain, birds  from  Vladivostok  are  referable  to  the  same  form,  and  as  we 
have  specimens  from  the  latter  place,  T  have  used  them  for  comparison 
with  the  Kashmir  birds,  with  which  they  appear  to  be  identical. 

In  the  event  of  the  Kashmir  birds  proving  distinct  from  those  of  the 
east  of  China,  they  should,  of  course,  receive  the  name  guttata  of  Brooks. 

56.  CALANDRELLA  TIBETANA,  Brooks. 

Female,  adult,  Leh,  Ladak,  July  1,  1893;  11,000  feet.  "Upper  man- 
dible dark  horn  brown;  lower  mandible  dull  yellow;  irides  brown;  feet 
pale  brown;  length,  5g  inches." 

Male,  adult,  Leh,  Ladak,  July  3,  1893;,  11,500  feet.  "Bill  dark  horn 
brown  above,  dirty  yellow  beneath;  irides  brown;  feet  pale  fleshy 
brown,  soles  yellowish;  length,  6  inches." 

Male,  adult,  Leh,  Ladak,  July  3,  1893;  11,500  feet.  "Bill  dark  horn 
brown  above,  dirty  yellow  beneath;  feet  pale  fleshy  brown,  soles  yellow- 
ish; length,  6  inches." 

iProc.  Zool.  Soc.  London,  18(53,  p.  89. 
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57.  GALERIDA   CRISTATA  BOYSII  (Blyth). 

Female,  adult,  Haramosb,  Baltistan,  February  16, 1892;  5,500  feet 
"Upper  mandible  horn  brown 5  lower  mandible  dirty  white;  iridespale 
brown;  feet  flesh  color j  length,  6|  inches."  Wing,  3.75  inches;  tail, 
2.25;  culmen,  0.63;  tarsus,  0.95. 

The  name  given  above  appears  to  be  the  correct  one  for  the  crested 
lark  of  northern  India. 

Family  MOTAOILLID^. 
58.  MOTACILLA  PERSONATA.  Gould. 

Adult,  Vale  of  Kashmir,  winter  of  1891-'92. 

Female,  adult,  Haramosh,  Baltistan,  March  9, 1892 ;  5,000  feet  <^  Bill 
and  feet  black;  irides  dark  brown;  length,  7|  inches." 

Female,  adult,  Skardn,  Baltistan,  March  17, 1892;  7,500  feet  "  Bill 
and  feet  black;  length,  7^  inches." 

Male,  adult,  Skardu,  Baltistan,  March  18,  1892;  7,500  feet  ''BiU 
and  feet  black;  irides  very  dark  brown;  length,  8f  inches." 

59.  MOTACILLA  HODGSONI,  Blyth. 

Male,  adult,  Bandipoor  Nullah,  Kashmir,  July  14, 1891;  6,000  feet 

Male,  young.  Vale  of  Kashmir,  August  25, 1891. 

Female,  adult.  Vale  of  Kashmir,  September  4, 1891. 

Male,  adult.  Vale  of  Kashmir,  October  28, 1891;  5,000  feet  "Bill 
and  feet  black;  irides  dark  brown;  length,  8^  inches." 

Male,  adult,  Shigar  Valley,  Baltistan,  November  23, 1891;  7,500  feet. 

Male,  adult,  Tarkuti,  Indus  Valley,  Baltistan,  March  24, 1892;  8,600 
feet.    **Bill  and  feet  black;  irides  dark  brown;  length,  8  inches." 

Female,  adult,  Tarkuti,  Indus  Valley,  Baltistan,  March  24,  1892; 
8,600  feet   "  Bill  and  feet  black ;  irides  dark  brown ;  length,  7  J  inches.'' 

60.  MOTACILLA  MELANOPE,  Pallas. 

Female,  adult,  western  Kashmir,  July  5,  1891;  7,000  feet. 

Female,  adult,  central  Kashmir,  July  29, 1891 ;  11,000  feet  "  Length, 
7  inches." 

Young,  Pir  Panjal  range,  Kashmir,  August  27, 1891. 

Male,  immature,  Indus  Valley,  Baltistan,  November  18, 1891;  8,000 
feet    "Length,  7^  inches." 

Male,  adult,  Tarkuti,  Indus  Valley,  Baltistan,  March  24, 1892;  8,600 
teet  **  Bill  horn  black;  feet  fleshy  brown;  irides  dark  brown;  length, 
7  inches." 

Male,  adult,  Sonamarg,  Kashmir,  March  31,  1892;  8,600  feet  "Bill 
black;  feet  dark  fleshy  brown;  length,  7J.inches." 
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61.  BUDYTES  CITREOLOIDES,  Gould. 

Male,  adult,  Vale  of  Kashmir,  June  22,  1891. 

Female,  immature,  Yale  of  Kashmir,  August  25, 1891. 

Male,  adult,  Atchibal,  Vale  of  Kashmir,  May  26, 1892.  "Bill  and 
feet  black;  irides  very  dark  brown;  length,  TJ  inches.'' 

Male,  adult,  Vale  of  Kashmir,  May  21,  1893.  "Bill  and  feet  black; 
irides  dark  brown;  length,  7  inches." 

Male,  adult,  Vale  of  Kashmir,  June  3, 1893.     "  Bill  and  feet  black." 

Female,  adult,  Nowboog  Valley,  eastern  Kashmir,  August  16, 1891; 
7,000  feet.     "Irides  brown;  length,  6 J  inches." 

Male,  adult,  Nowboog  Valley,  eastern  Kashmir,  May  30, 1892;  6,500 
feet.     "  Bill  and  feet  black;  length,  7 J  inches." 

Male,  adult,  Nowboog  Valley,  eastern  Kashmir,  May  30, 1892;  6,500 
feet     "  Bill  and  feet  black;  length,  7  inches." 

Female,  immature,  Nubra  Valley,  Ladak,  July  18, 1893;  11,000  feet 
"Bill  and  feet  black;  irides  dark  brown;  length,  6f  inches." 

Tlie  adult  female  sent  by  Dr.  Abbott  agrees  in  general  with  Dr. 
Sharpe's  description, '  but  has  the  crown  and  nape  suffused  with  olive 
yellow,  as  is  said  to  be  the  case  in  B.  citreola.  The  specimen  is  in  worn 
breeding  plumage  and  will  not  admit  of  a  satisfactory  description. 

The  two  immature  females  appear  to  be  somewhat  similar  to  males  of 
the  same  age,  but  lack  the  streak  of  black  on  each  side  of  the  crown, 
and  the  black  malar  stripe  and  spots  on  lower  throat  are  absent;  the 
middle  and  greater  wing-coverts  are  narrowly  edged  and  broadly  tipped 
with  white:  the  secondaries  and  tertiaries  are  edged  with  grayish  white; 
lores,  broad  superciliary  line,  and  entire  under  parts  whitish,  with  a 
very  faint  yellow  tinge  in  places;  axillaries  and  under  wing-coverts, 
dusky  white.  In  one  of  the  specimens,  collected  July  18,  a  feather  on 
the  breast  is  white  on  one  web  and  yellow  on  the  opposite  one.  It 
would  appear  from  this  that  the  yellow  of  the  adult  plumage  is,  to 
some  extent  at  least,  assumed  by  a  change  of  color  in  the  feathers. 

62.  ANTHUS  TRIVIALIS  (Linnaeus). 

Male,  adult,  central  Kashmir,  July  25,  1891;  11,000  feet. 

Female,  adult,  central  Kashmir,  July  26,  1891;  11,000  feet. 

Male,  adult,  central  Kashmir,  July  26,  1891 ;  11,000  feet. 

Female,  adult,  central  Kashmir,  July  26, 1891;  11,000  feet 

Female,  adult,  central  Kashmir,  September  13, 1891 ;  10,000  feet. 

Male,  adult,  central  Kashmir,  September  15,  1891;  10,000  feet. 
"  Length,  6^  inches.    Common  in  small  flocks  in  the  alpine  meadows." 

Male,  adult,  Lolab,  Kashmir,  September  10, 1891 ;  8,000  feet  "  Upper 
mandible  dark  brown;  lower  mandible  pale  flesh  color;  feet  pale  flesh 
color." 

The  four  specimens  obtained  in  July  from  central  Kashmir  are  in 
breeding  plumage,  and  are  undoubtedly  resident  birds. 


'  Cat.  Birds,  Brit.  Mas.,  X,  p.  508.      jigitized  by  GoOglc 
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63.  ANTHUS  SIMILIS,  Jerdon. 

Female,  young,  Vale  of  Kashmir,  August  12, 1891.  ''Feet  pale  flesh 
color;  upper  mandible  and  tip  of  lower,  dark  brown;  base  of  lovrer 
maudible  flesh  color;  length,  8  inches." 

Male,  young,  Vale  of  Kashmir,  September  7,  1891.  "Feet  browuisli 
flesh  color." 

Female,  young.  Vale  of  Kashmir,  September  7, 1891.  "  Feet  brownish 
flesh  color;  irides  brown;  upper  mandible  black;  lower  mandible  flesh 
color  at  base,  brown  at  tip;  length,  7^  inches." 

Male,  adult.  Vale  of  Kashmir,  May  17,  1893;  5,500  feet.  "Upper 
mandible  brownish  black;  lower  mandible  flesh  color;  feet  yellowish 
brown;  length,  8J  inches." 

64.  ANTHUS  ROSEATUS,  Blyth. 

Female,  adult,  central  Kashmir,  July  17,  1891;  11,000  feet. 

Female,  adult,  central  Kashmir,  July  17, 1891;  10,000  feet. 

Female,  adult,  central  Kashmir,  July  23,  1891;  11,000  feet  Three 
specimens. 

Female,  adult,  central  Kashmir,  July  27, 1891;  12,000  feet. 

Hodgson's  name,  Antlms  rosaceus  (or  roseaccnsf),  for  this  bird,  occur- 
ring in  MS.  and  unpublished  drawings  deposited  in  the  British  Museum, 
can  not  be  properly  used,  and  the  same  name,^  given  by  Gray,  is  like- 
wise to  be  rejected.  I  have  been  unable  in  this  connection  to  consult 
the  original  reference  to  Blyth's  name,^  and  am  not  jwsitive  that  a 
description  is  there  given,  but  in  the  absence  of  auy  information  to  the 
contrary,  think  it  well  to  adopt  his  name.  In  case  Blyth's  name  be 
found  to  lack  a  clear  title,  that  of  Anthus  roseaceus^  Horsfield  and  Moore, 
may  be  used. 

Family  CERTHIIDJE. 

65.  CERTHIA  HIMALAYANA,  Vigors. 

Female,  adult,  western  Kashmir,  July  7,  1891 ;  8,000  feet. 

Female,  immature,  Pir  Panjal  range,  Kashmir,  August  30, 1891;  8,000 
feet. 

Male,  immature,  Pir  Panjal  range,  Kashmir,  August  27,  1891;  8,000 
feet. 

Male,  adult,  Skardu,  Baltistan,  IN^ovember  20,  1891;  7,000  feet 
** Upper  mandible  dark  horn  brown;  lower  mandible  pale  flesh,  except 
at  tip;  feet  brownish  flesh  color;  length,  6^^-  inches.'' 

Female,  adult,  Shigar  Yalley,  Baltistan,  January  13, 1892;  8,000  feet 
^* Upper  mandible  almost  black;  lower  mandible  white  at  base,  becom- 
ing brown  at  tip;  feet  brown;  irides  brown;  length,  6J  inches.'' 

Female,  adult,  Haramosh,  Baltistan,  February  16, 1892;  5,000  feet 

1  Zoological  Miscellany  (18-U) ;  withont  description  or  plate. 
»  Joum.  Asiat.  Soc.  Bengal,  XVI,  1847,  p.  437.  i 
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"Upper  mandible  blaek;  lower  mandible  pale  flesh;  feet  dark  fleshy 
brown;  length,  5 J  inches." 

Female,  adult,  Kaj  Nag  Mountains,  Kashmir,  April  19,  1892;  9,000 
feet.  "Upper  mandible  very  dark  brown;  lower  mandible  fleshy 
white;  feet  dark  fleshy  brown,  soles  pale;  length,  5|  inches.'' 

66.  CERTHIA  PAMILIARIS  HODGSONI  (Brooks). 

Female,  adult,  central  Kashmir,  July  22, 1891;  11,000  feet. 

Male,  adult,  Pir  Panjal  range,  Kashmir,  August  30, 1891;  8,000  feet. 

"Length,  5|  inches." 
Male,  adult,  Pir  Panjal  range,  Kashmir,  August  30, 1891;  8,000  feet- 
Female,  adult,  Pir  Panjal  range,  Kashmir,  August  30, 1891 ;  8,000  feet. 
Three  of  the  examples  here  recorded  are  without  the  buffy  spot  on 

the  fourth  primary.    The  fourth,  a  male,  has  a  small  spot,  but  very 

much  smaller  than  the  one  on  the  fifth  primary. 

67.  TICHODROMA  MURARIA  (Linnaeus). 

Adult,  Vale  of  Kashmir,  winter  of  1891-'92. 

Male,  adult,  Indus  Valley,  Baltistan,  November  18,  1891;  8,000  feet. 
"  Length,  6^  inches."  . 

Male,  adult,  Skardu,  Baltistan,  January  25, 1892;  7,000  feet.  "Bill 
and  feet  black;  irides  brown;  length,  6 J  inches." 

Male,  adult,  Skardu,  Baltistan,  January  25, 1892;  7,000  feet.  "Bill 
and  feet  black;  irides  brown;  length,  6^  inches." 

Family  SITTID^. 
68.  SITTA  CASHMIRENSIS,  Brooks. 

Female,  adult,  western  Kashmir,  July  3, 1891;  7,000  feet. 

Male,  adult.  Vale  of  Kashmir,  August  14, 1891. 

Male,  adult.  Vale  of  Kashmir,  August  15, 1891;  7,000  feet. 

Male,  adult,  north  slope  of  Pir  Panjal  range.  Vale  of  Kashmir, 
August  21, 1891;  6,000  feet.    "Length,  5§  inches." 

Male,  adult,  Pir  Panjal  range,  Kashmir,  August  27, 1891;  8,000  feet. 

Male,  adult,  Kaj  Nag  Mountains,  Kashmir,  April  23, 1892;  8,000  feet. 
"Bill  black,  lower  mandible  white  at  base;  feet  dark  brown;  irides 
dark  brown ;  length,  5^  inches." 

Male,  adult,  Kaj  Nag  Mountains,  Kashmir,  April  25, 1892;  8,000  feet. 
"  Bill  black,  lower  mandible  white  at  base;  feet  brown;  irides  brown; 
length,  5^  inches." 

69.  SITTA  LEUCOPSIS,  Gould. 

Male,  adult.  Mount  Montir,  Kashmir,  July  16, 1891;  10,000  feet 
Adult,  Pir  Panjal  range,  Kashmir,  August  27,  1891;  8,000  feet. 
Female,  adult,  Pir  Panjal  range,  Kashmir,  August  27,  1891;  8,000 
feet. 
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Male,  a<lult,  Pir  Paiijal  range,  Kashmir,  August  27, 1891 ;  8,000  feet. 
Male,  adult,  Pir  Paujal  range,  Kashmir,  August  27, 1891;  8,000  feet 
Male,  adult,  Pir  Panjal  range,  Kashmir,  August  29, 1891 ;  9,000  feet 
^'Bill  and  feet  black:  base  of  lower  maudible  white." 


Family  PARIDJ5. 

70.  PARUS  NIPALENSIS,  Hodgson. 

Female,  young,  north  side  of  Pir  Panjal  range,  Kashmir,  August  22, 
1891;  7,000  feet 

Female,  adult,  Vale  of  Kashmir,  June  28, 1891. 

Male,  adult,  Vale  of  Kashmir,  June  29,  1891. 

Male,  young,  Vale  of  Kashmir,  August  24, 1891. 

Male,  adult.  Bind  Valley,  Kashmir,  November  5,  1891;  6,000  feet 

Female,  adult,  Sind  Valley,  Kaslimir,  November  6, 1891;  6,000  feet 

Male,  adult,  Skardu,  Baltistan,  November  20,  1891;  7,000  feet 
"Length,  6  inches.'' 

Male,  adult,  Braldu  Valley,  Baltistan,  December  29, 1891;  9,000  feet 
"Bill  black;  legs  leaden;  irides  dark  brown;  length,  6^  inches." 

71.  PARUS  MONTICOLUS,  Vigors. 

Female,  adult,  western  Kashmir,  July  3, 1891 ;  7,000  feet 

Female,  adult,  Krishnagunga  Valley,  northwest  Kashmir,  May  5, 
1893;  7,000  feet  "Bill  black;  feet  leaden;  irides  dark  brown;  length, 
4J  inches." 

Female,  adult,  Krishnagunga  Valley,  northwest  Kashmir,  May  10, 
1893;  7,000  feet.  "  Bill  black;  feet  leaden ;  irides  dark  brown;  length, 
5J  inches.    Was  about  to  lay  eggs." 

Male,  adult,  Krishnagunga  Valley,  Kashmir,  May  10,  1893;  7,000 
feet     "Bill black;  feet  leaden;  length,  5  inches." 

72.  PARUS  MELANOLOPHUS,  Vigors. 

Female,  young,  western  Kashmir,  July  2, 1891;  7,000  feet. 
Female,  adult,  western  Kashmir,  July  3, 1891;  7,000  feet 
Female,  adult,  western  Kashmir,  July  6,  1801;  8,000  feet 
Male,  adult,  Indus  Valley,  above  Kondu,  Baltistan,  January  30, 1892; 

7,000  feet.    "Bill  black;  feet  leaden  blue;  irides  brown;  length,  4J 

inches." 
Female,  adult,  Indus  Valley,  above  Rondu,  Baltistan,  January  30, 

1892;  7,000  feet    "  Bill  bhvck;  feet  leaden  blue;  irides  brown;  length, 

4J  inches." 
Male,  adult,  Indus  Valley,  above  Rondu,  Baltistan,  January  29, 1892; 

7,000  feet     "Bill  black;  feet  leaden  blue;  irides  brown;  length,  4f 

inches." 


Digitized  by  LjOOQ IC 


ig».  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  473 


Male,  adult,  Haramosh,  Baltistan,  March  8, 1892;  9,000  feet.  "Bill 
black;  feet  leaden  bine;  length,  4 J  inches." 

Male,  adalt,  Kaj  Nag  Mountains^  Kashmir,  April  14,  1892;  7,0(H) 
feet.    "Bill  and  feet  black;  length,  4J  inches." 

73.  PARUS  RUFONUCHALIS,  Blyth. 

Female,  adalt,  eastern  Kiishniir,  August  15, 1891 ;  7,000  feet. 

Female,  adult,  Pir  Panjal  range,  Kashmir,  August  31,  1891;  7,000 
feet. 

Female,  adult,  Baltal,  Sind  Valley,  Kashmir,  March  31, 1892;  9,000 
feet.  "Bill  black,  whitish  at  extreme  tip;  feet  dark  leaden  blue;  irides 
dark  brown;  length,  5  inches." 

Male,  adult,  Kaj  Nag  Mountains,  Kashmir,  April  24,  1892:  10,000 
feet.    "  Bill  black;  feet  leaden  blue;  length,  5  inches." 

Male,  immature,  No wboog  Valley,  eastern  Kashmir,  May  29,  1892; 
7,000  feet.  "Bill  black;  feet  leaden;  irides  dark  brown;  length, 5^ 
inches." 

74.  SYLVIPARUS  MODESTUS,  Burton. 

Male,  adult,  north  slope  of  Pir  Panjal  range,  Kashmir,  August  22, 
1891;  7,000  feet. 

75.  -ffiGITHALISCUS  LEUCOGENYS  (Moore). 

Male,  adult,  Ilaramosh,  Baltistan,  February  16,  1892;  5,000  feet. 
"Bill  black;  feet  orange  brown;  irides  yellow;  length,  dg  inches." 

Male,  adult,  Haramosh,  Baltistan,  February  16,  1892;  5,000  feet. 
"Bill  black;  feet  orange  brown ;  irides  yellow ;  length,  4^  inches." 

Female,  adult,  Haramosh,  Baltistan,  February  16,  1892;  5,000  feet. 
"Bill  black;  feet  orange  brown;  irides  yellow;  length,  4 J  inches." 

76.  LEPTOPCECILE  SOPHIiE,  Scvertzoff. 

Male,  adult,  Braldu  Valley,  Baltistan,  January  2,  1892;  9,000  feet. 
"Bill  black;  irides  bright  red;  feet  almost  black;  length, 4j}  inches. 
Frequents  low  thickets ;  constantly  on  the  move,  uttering  a  low,  soft  cry." 

Female,  adult,  Braldu  Valley,  Baltistan,  January  2, 1892;  9,000  feet. 
"Bill  and  feet  black;  irides  bright  red;  length,  4^  inches." 

Female,  adult,  Haramosh,  Baltistan,  February  26,  1892;  7,000  feet. 
"Bill  and  feet  black;  irides  bright  red;  length,  4^  inches." 


Family  LANIIDJi:. 
77.  LANIUS  ERYTHRONOTUS  (Vigors). 

Female,  adult,  June  22, 1891. 
Female,  adult,  June  25, 1891. 

Female,  immature,  August  24, 1891.    "  Irides  dark  brown;  length,  8| 
inches.'' 
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Female,  immatare,  August  25, 1891. 

Male,  immature,  August  25,  1891. 

Immature,  August  25,  1891. 

Female,  adult,  April  11, 1892 ;  5,200  feet.  <'  Bill  and  feet  black ;  irides 
dark  brown;  length,  9  inches." 

Female,  adult,  June  1, 1893.  <<  Bill  and  feet  black,  solos  pale;  irides 
dark  brown;  length,  8J  inches.^' 

All  from  Vale  of  Kashmiiv 

Family  SYLVIID^. 

78.  ACROCEPHALUS  STENTORIUS  (Hemprich). 

Male,  adult,  Yale  of  Kashmir,  May  25, 1892.  "Tarsi  brown;  toes 
plumbeous;  upper  mandible  black;  lower  mandible  fleshy;  irides  pale 
brown;  length,  8  inches." 

Adult,  Vale  of  Kashmir,  May,  1892. 

Female,  adult.  Dal  Lake,  Vale  of  Kashmir,  May  25, 1893.  "Irides 
pale  brown ;  length,  7^  inches." 

Male,  adult,  Dal  Lake,  Vale  of  Kashmir,  May  25, 1893.  "  Feet  dull 
leaden,  soles  pale;  irides  pale  brown;  length,  7|  inches." 

Male,  adult,  Dal  Lake,  Vale  of  Kashmir,  May  25, 1893.  "Feet  dull 
leaden,  soles  pale;  upper  mandible  very  dark  horn  brown;  lower  man- 
dible flesh  color;  irides  pale  brown;  length,  8  inches.*' 

79.  TRIBURA  MAJOR  (Brooks). 

Male,  adult,  Sonamarg,  Kashmir,  June  19, 1893;  9,000  feet.  "Bill 
brownish  black  above,  brownish  flesh  beneath ;  feet  pale  brownish  flesb; 
irides  clear  brown ;  length,  5f  inches." 

Male,  adult,  Sonamarg,  Kashmir,  June  19, 1893;  9,000  feet.  "Bill 
blackish  brown  above,  fleshy  beneath;  irides  clear  brown;  length,  6 
inches.'' 

Female,  adult,  Nubra  Valley,  Ladak,  July  18, 1893 ;  11,000  feet.  "  Bill 
black;  feet  pale  flesh;  irides  pale  brown;  length,  6j|^  inches.'' 

There  is  no  apparent  color  difference  between  the  sexes  as  represented 
in  these  specimens,  except  that  in  the  female  the  under  mandible  is 
black.  All  of  the  specimens  are  conspicuously  spotted  on  the  chest, 
and  in  this  feature  difl'er  strikingly  from  the  colored  figures  acoompany* 
ing  Dr.  Sharpe's  "Aves"  of  the  "Second  Yarkand  Mission." 

80.  SYLVIA  CURRUCA  ALTH^A  (Hume). 

Male,  adult,  Lolab  Valley,  Kashmir,  July  10, 1891. 

Male,  adult,  Lolab  Valley,  Kashmir,  April  20, 1893.  "  Bill  black, 
base  of  lower  mandible  leaden ;  feet  dark  fleshy  brown ;  irides  clear 
brown;  length,  b\  inches." 

Male,  adult,  Lolab  Valley,  Kashmk,  May  12, 1893;  6,000  feet 

« 
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Male,  adult,  Nowboog  Valley,  eastern  Kashmir,  June  2, 18925  7,000 
feet.  "Bill  black,  base  of  lower  mandible  plumbeous;  feet  brownish 
black;  irides  i>ale  brown." 

Female,  adult,  Yale  of  Kashmir,  May  18,  1893;  6,000  feet  "Nest 
and  eggs  of  this  specimen  taken." 

Male,  adult,  Vale  of  Kashmir,  June  1, 1893.  "  Feet  dark  slate,  soles 
pale;  irides  pale  brown;  bill  black,  base  of  lower  mandible  leaden; 
length,  5§  inches." 

Female,  young,  Shyok  Eiver,  Ladak,  July  16,  1893;  11,000  feet. 
"Feet  leaden;  irides  gray;  length,  5 J  inches." 

Female,  young,  Shyok  Eiver,  Ladak,  July  15,  1893;  11,000  feet. 
"  Upper  mandible  brownish  black;  lower  mandible  fleshy;  feet  leaden; 
length,  5|  inches." 

81.  PHYLLOPSEUSTES  AFFINIS  (TickcU). 

Male,  adult,  central  Kashmir,  July  27, 1891;  12,000  feet.  Two  speci- 
mens. 

82.  PHYLLOPSEUSTES  TYTLERI  (Brooks). 

Female,  adult,  western  Kashmir,  July  2, 1891;  7,000  feet. 

Male,  adult,  western  Kashmir,  July  6, 1891;  8,000  feet. 

Mr.  Brooks  has  verified  my  identification  of  these  two  specimens  and 
notes  that  they  are  in  faded  summer  plumage.  I  have  no  other  speci- 
mens of  this  species  for  comparison,  but  from  descriptions  these  birds 
seem  to  differ  in  their  smaller  size. 

Measurements  of  Phyllopseusies  tytJeH, 


U.S.N.M. 
No. 

sex. 

■     Locality. 

Date.         1  Wing. 

Tail. 

Tanas. 

Calmen. 

125376 
125377 

Female  ad. 
Male  ad 

Weatem  Kashmir. . . 
do 

Inches. 
July   2,1801        2.10 
July    0,1891        2.23 

Inches. 
1.45 
1.61 

0.71 
.70 

0.41 
.42 

83.  PHYLLOPSEUSTES  TRISTIS  (Blyth). 

Male,  adult,  Zogi-bul  Pass,  Kashmir,  June  20,  1893;  11,000  feet. 
"Upper  mandible  brownish  black,  lower  mandible  pale;  feet  black; 
length,  43  inches." 

Female,  adult,  Zogi-bul  Pass,  Kashmir,  June  20, 1893;  11,000  feet. 
"Upper  mandible  blackish  brown,  lower  mandible  pale  brown;  feet 
very  dark  brown;  length,  4f  inches." 

Male,  adult,  Pashgam,  Kashmir,  June  25,  1893;  9,000  feet.  "Bill 
black,  base  of  lower  mandible  brownish  yellow;  feet  black;  soles 
pale;  length,  4f  inches." 

Female,  adult,  Indus  Valley,  Ladak,  June  30,  1893;  11,000  feet. 
"Bill  dark  horn  brown,  base  of  lower  mandible  yellowish  brown; 
feet  dark  brown;  soles  yellowish;  irides  dark  brown;  length,  4^ 
inches." 
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The  four  specimens  here  mentioned  are  very  difficult  to  place,  and 
with  the  aid  of  description  alone  it  is  almost  impossible  to  correctly 
determine  them.  I  have  no  specimens  of  P.  sindianu^j  and  only  three 
examples  of  the  present  species  for  comparison  with  Dr.  Abbott's  birds. 
The  latter  differ  from  the  descriptions  of  P.  trutis  in  a  number  of  points: 
P.  tristis  is  said  to  have  a  tinge  of  green  on  the  upper  plumage,  or 
rump,  but  there  is  no  sign  of  it  in  any  of  these  specimens  (possibly  on 
account  of  the  season  in  which  they  were  collected) :  in  P.  tristis  the 
second  primary  is  said  to  be  equal  to,  or  occasionally  shorter  than,  the 
seventh ;  in  all  seven  of  the  specimens  before  me  the  second  is  much 
shorter  than  the  seventh,  and  equal  to  the  eighth  or  ninth :  in  P.  tristis 
the  third  and  fourth  primaries  are  said  to  be  longest;  in  our  speci- 
mens the  third,  fourth  and  fifth  are  longest.  In  some  respects  the  birds 
seem  to  approach  P.  iieglectus  or  P.  sindianus;  the  greater  size  would 
bar  them  from  neglectusy  however,  and  the  bend  of  the  wing,  under  wing- 
coverts  and  axillaries  are  yellowish,  thus  apparently  distinguishing 
them  from  P.  sindianus. 

Mr.  Brooks  corroborates  my  determination,  and  makes  the  following 
observations:  '^In  Pleske's  work  on  the  Birds  of  Prjevalski's  Journeys 
in  Central  Asia  {t'ide  Ibis,  1895,  p.  287),  it  is  stated  that  P.  tristis  var. 
sindiana,  and  Beguloides  superciliosusYSkr.  mandellii  are  figured  on  Plate 
II.  Certainly  P.  sindiana  is  no  variety  of  P.  iristis^  the  voices  are  so 
utterly  different.  Tristis  is  a  ^chiffchaflf ;'  sindianus  is  not,  but  a  true 
willow  warbler,  with  a  call  like  that  of  P.  trochilns,  but  much  louder 
and  shriller.  P.  ^nandellli  I  would  rather  class  with  P.  humii  than  with 
P.  supereiliosus.  Both  these  birds  were  supposed  to  be  resident  local 
species,  but  apparently  they  are  both  migratory.  There  is  very  little 
known  about  them." 

Measurements  of  Phyllopseusies  trisiia. 


U.S  N.M. 
No. 


Sex. 


Locality. 


Date. 


Wing. 


Tail. 


Tanas. 


Colmen. 


150430 
150431 
150432 
150433 


Male  ad.... 
Female  ad  . 

Male  ad 

Female 


Zogi-bnl  Pass . 

do. 

PaHhgara 

Indus  Valley.. 


Jane  20 
...do.... 
June  25 
Jane  30 


Inches. 
2.30 
2.28 
2.20 
2.03 


Ifuhea. 
2.00 
1.97 
1.85 
1.76 


Inches. 

0.81 

.78 

.80 

.70 


Ineket. 
0.96 
.36 
.84 
.36 


84.  PHYLLOPSEUSTES  HUMII  (Brooks). 

Male,  adult,  central  Kashmir,  July  23, 1891;  11,000  feet.  Tail,  1.70 
inches.    "Faded  summer  bird."    (W.  E.  B.) 

Female,  immature,  northern  slope  of  Pir  Panjal  range.  Vale  of 
Kashmir,  August  21,  1891;  6,000  feet.  Tail,  1.51  inches.  '^Apparently 
a  young  bird  of  the  year.''    ( W.  E.  B.) 

Male,  adult,  western  Kashmir,  April  21,  1893;  6,000  feet.  *'Bai 
black,  base  of  lower  mandible  pale;  feet  dark  fleshy  brown,  soles  yel- 
lowish;  irides  dark  brown;   length,  4J  inches.''    "In  good  typical 
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spring  dress;  they  go  tlirough  their  spring  molt  in  February  and 
March."    (W.E.  B.) 

Female,  adult,  Sonamarg,  Kashmir,  June  19, 1893;  9,000  feet.  Tail, 
1.53  inches.  "Bill  brownish  black,  pale  at  base  of  lower  mandible; 
feet  dark  brown;  length,  4  inches."  "In  faded  summer  dress." 
(W.  E.  B.) 

The  first  two  specimens  and  the  last  I  had  classed  as  P.  superciliosv^j 
not  having  any  well  authenticated  specimens  of  the  present  species  for 
comparison,  but  Mr.  Brooks  has  determined  them  to  be  P.  humii;  the 
April  male  is  in  good  plumage  and  its  identification  was  not  difficult. 

85.  PHYLLOPSEUSTES  PROREGULUS  (PaUas). 

Female,  adult,  western  Kashmir,  July  3, 1891;  7,000  feet. 

Male,  immature,  north  side  of  Pir  Panjal  range,  Kashmir,  August  22, 
1891;  7,000  feet. 

Male,  immature,  Pir  Panjal  range,  Kashmir,  August  29, 1891 ;  9,000 
feet.  "  Upper  mandible  black,  lower  one  brown  at  base;  feet  brown; 
under  side  of  toes  yellow." 

Male,  immature,  Pir  Panjal  range,  Kashmir,  August  29, 1891;  9,000 
feet.  "P.  humii  as  far  as  I  can  make  out,  and  probably  a  young  bird 
of  the  year.  It  is  not  yellow  enough  about  the  head  for  proregulusj  and 
the  wing  ^formtila'  appears  to  me  to  be  that  of  humiU^    (W.  E.  B.) 

Male,  adult,  Kaj  Xag  Mountains,  Kashmir,  April  17, 1892;  8,000  feet. 
"  Upper  mandible  bla<;k ;  lower  mandible  yellow ;  feet  dark  fleshy  brown, 
soles  yellow;  irides  dark  brown ;  length,  35  inches." 

Male,  adult,  Kaj  Nag  Mountains,  Kashmir,  April  23, 1892;  8,000  feet. 
"Upper  mandible  black;  lower  mandible  yellowish;  feet  fleshy  brown, 
soles  yellowish;  irides  dark  brown;  length,  3^  inches." 

Male,  adult,  Kaj  Nag  Mountains,  Kashmir,  April  23, 1892;  8,000  feet. 
"  Feet  fleshy  brown ;  length,  4  inches." 

Male,  adult,  Krishnagunga  Valley,  northwest  Kashmir,  May  5, 1893; 
7,000  feet.    "  Feet  fleshy  brown,  soles  yellowish ;  length,  3|  inches." 

In  the  series  of  willow  warblers  sent  to  Mr.  Brooks,  I  failed  to  inclose 
more  than  one  or  two  of  the  specimens  of  this  species,  and  he  labored 
under  the  disadvantage  of  having  no  other  specimens  of  P.  proregulus 
for  comparison  at  the  time  he  made  the  identification.  He  determined 
one  of  the  immature  males  to  be  P.  humiiy  as  noted  above;  but  the  speci- 
men is  in  unsatisfactory  condition,  and  not  well  made  up.  The  other 
immature  birds,  collected  at  the  same  place,  are  easily  referable  to  P. 
proregulus;  so  I  think  this  specimen  should  also  be  placed  here.  It 
seems  almost  too  small  for  P.  humiiy  and  the  rump  is  partly  yellow; 
the  central  crown-streak  also  appears  to  be  too  distinct  for  P.  humiiy 
unless  this  feature  is  exaggerated  in  the  young  of  that  species.  The 
dullness  of  the  yellow  on  the  head  mentioned  by  Mr.  Brooks  is  prob- 
ably on  account  of  its  immaturity. 
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86.  ACANTHOPNEUSTE  MAGNIROSTRIS  (Blyth). 

Male,  adalt,  Yale  of  Kashmir,  Augnst  23,  1891;  6,000  feet. 
Female,  adult,  Vale  of  Kashmir,  August  23, 1891;  6,000  feet. 

87.  ACANTHOPNEUSTE  VIRIDANUS  (Blyth). 

Male,  adult,  central  Kashmir,  July  22,  1891,-  11,000  feet. 

Male,  adult,  central  Kashmir,  July  28,  18^1;  11,000  feet  "Upper 
mandible  dark  brown;  lower  mandible  light  brown;  feet  light  greenish 
brown  above,  yellow  below;  irides  dark  brown." 

88.  ACANTHOPNEUSTE  OCCIPITALIS  (Jerdon). 

Female,  adult,  western  Kashmir,  July  2, 1891 ;  7,000  feet. 

Male,  adult,  western  Kashmir,  July  3,  1891 ;  7,000  feet. 

Male,  adult,  western  Kashmir,  July  6, 1891 ;  8,000  feet. 

Female,  adult,  Lolab,  Kashmir,  July  11, 1891. 

Male,  adult,  Nowboog  Valley,  eastern  Kashmir,  August  16,  1891; 
7,000  feet. 

Male,  adult,  Nowboog  Valley,  eastern  Kashmir,  May  26,  1892. 
'*  Upper  mandible  dark  horn  bro^vn;  lower  mandible  fleshy;  feet  dark 
fleshy  brown,  soles  pale;  irides  dark  brown;  length,  5  inches." 

Female,  adult,  Nowboog  Valley,  eastern  Kashmir,  May  29,  1892. 
"Feet  fleshy  brown;  upper  mandible  dark  brown;  lower  mandible  pale 
yellowish  brown;  length,  4f  inches." 

Male,  adult,  Kaj  Nag  Mountains,  Kashmir,  April  25, 1892;  9,000feet. 
** Upper  mandible  horn  brown;  lower  mandible  yellowish;  feet  fleshy 
brown,  soles  pale;  length,  4|  inches." 

Male,  adult,  Krishnagunga  Valley,  northwest  Kashmir,  May  5, 1893; 
7,000  feet.  "Upper  mandible  horn  brown;  lower  mandible  brownish 
yellow;  feet  brownish  flesh,  soles  yellow;  length,  4J  inches." 

Male,  adult,  Krishnagunga  Valley,  Kashmir,  May  6, 1893;  6,000  feet 
"Upper  mandible  dark  horn  brown;  lower  mandible  yellowish  brown; 
feet  pale  horn  brown,  soles  yellowish;  length,  5  inches." 

Male,  adult,  Sonamarg,  Kashmir,  June  19,  1893.;  9,000  feet.  **BiU 
horn  brown  above,  yellowish  beneath;  feet  fleshy  brown;  irides  dark 
brown;  length,  4 J  inches." 

89.  CRYPTOLOPHA  XANTHOSCHISTA  (Gray). 

Male,  young,  Vale  of  Kashmir,  north  slope  of  Pir  Panjal  range, 
August  21, 1891;  6,000  feet. 

Female,  adult,  Sind  Valley,  Kashmir,  April  2,  1892;  6,000  feet 
"Bill  black  above,  yellow  beneath;  feet  pale  brown;  irides  brown; 
length,  4|  inches." 

These  specimens  appear  to  be  somewhat  intermediate  in  color  and 
size  between  the  above  species  and  C.jerdoni,  The  sides  of  crown  and 
nape  are  not  concolorous  with  the  back,  nor  are  they  dark  blackish 
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gray;  they  are  only  slightly  darker  than  the  back,  and  on  the  whole 
I  think  they  should  be  referred  to  C.  xanthoschista.    The  adult  bird 
measures — Wing,  2.08  inches;  tail,  1.67;  tarsus,  0.72;  culmen,  0^38:  the 
young  bird — Wing,  2.20  inches;  tail,  1.80;  tarsus,  0.75;  culmen,  0.38. 
Mr.  Brooks  confirms  the  identification  of  C.  xanthoschista. 

90.  HORORNIS   PAI.LIDUS  (Brooks). 

}iale,  adult,  Kaj  ^ag  Mountains,  Kashmir,  April  14, 1892;  7,000  feet 
"Upper  mandible  dark  horn  brown;  lower  mandible  paler;  feet  pale 
fleshy  brown;  irides  clear  brown;  length,  5|  inches." 

Male,  adult,  Lolab  Valley,  Kashmir,  May  13,  1893;  6,000  feet 
"  Length,  4J  inches." 

91.  REGULUS  REGULUS  HIMALAYENSIS  (Gould). 

Male,  adult,  Pir  Panjal  range,  Kashmir,  August  29, 1891 ;  9,000  feet 
Male,  young,  Pir  Panjal  range,  Kashmir,  August  27, 1891;  8,000  feet 
Female,  adult,  central  Kashmir,  September  15,  1891 ;  10,000  feet 
Male,  adult,  Ilaramosh,  Baltistan,  February  25,  1892;  7,000  feet 

*'Bill  black;  tarsi  dark  brown;  feet  pale  brown;  irides  dark  brown; 

length,  3f  inches." 
Female,  adult,  Haramosh,  Baltistan,  February  26,  1892;  7,000  feet 

"Bill  black;  tarsi  dark  brown;  toes  pale  brown;  irides  dark  brown; 

length,  3^g  inches.'^ 
This  api)ears  to  be  a  good  subspecies,  paler  and  grayer  on  the  back 

than  the  ordinary  goldcrest  of  Europe. 

Family  TURDTD^. 
92.  PRATINCOLA   MAURA  (PaUas). 

Male,  adult,  Vale  of  Kashmir,  June  28, 1891. 

Female,  adult.  Vale  of  Kashmir,  June  28, 1891. 

Male,  adult,  Yale  of  Kashmir,  June  29, 1891. 

Male,  adult,  Lolab  Valley,  Kashmir,  July  12, 1891. 

Male,  adult,  Gagangir,  Sind  Valley,  Kashmir,  March  31, 1892;  8,000 
feet    "Bill  and  feet  black;  irides  dark  brown;  length,  5 J  inches," 

Male,  immature,  Gagangir,  Sind  Valley,  Kashmir,  March  31, 1892; 
8,000  feet    "Bill  and  feet  black;  irides  dark  brown;  length,  5  inches." 

Male,  immature,  Sind  Valley,  Kashmir,  June  16,  1893;  6,000  feet. 
"Bill  and  feet  black;  length,  5  inches." 

One  of  the  immature  males  in  this  series  is  in  the  plumage  of  the 
female;  the  other  differs  slightly  in  having  the  bases  of  the  buff  throat 
feathers  nearly  or  quite  black  instead  of  dusky  gray,  and  a  few  black 
feathers  showing  on  the  ear  coverts  on  one  side  and  on  the  loral  region 
of  the  other. 

The  seven  specimens  in  this  collection  are  apparently  of  one  form, 
bat  they  are  not  the  same  as  the  bird  found  in  Korea,  China  and  Japan, 
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from  which  countries  we  have  an  extensive  series.  This  latter  form 
differs  from  the  birds  collected  by  Dr.  Abbott  in  having  a  nniformly 
shorter  bill,  which  is  considerably  wider  at  the  base. 

93    OREICOLA   FERREA  (Hodgson). 

Male,  adnlt,  Nowboog  Valley,  eastern  Kashmir,  May  31,  1892;  7,000 
feet.    "Bill  and  feet  black;  irides  dark  brown;  length,  5|  inches/' 

Male,  adult,  western  Kashmir,  April  21,  1893;  6,600  feet.  "Bill  and 
feet  black;  irides  dark  brown;  length,  5 J  inches.'^ 

Female,  adult,  Lolab  Valley,  Kashmir,  May  14, 1893;  6,000  feet 

94.  SAXICOLA   PICATA,  Blyth. 

Male,  adult,  Khartaksho,  Indus  Valley,  Baltistan,  March  23,  1892; 
8,000  feet.     "  Bill  and  feet  black ;  irides  dark  brown ;  length, 6.1  inches." 

Male,  adult,  Tarkuti,  Indus  Valley,  Baltistan,  March  25, 1892;  8,600 
feet.    "  Bill  and  feet  black ;  iride«  very  dark  brown ;  length,  OJ  inches."' 

The  first  specimen  recorded  above  has  a  grayish  white  forehead, 
inclining  to  almost  white  on  the  sides,  and  extending  back  toward  the 
eye,  while  the  crown  has  a  grayish  streaked  ax)pearance,  showing  an 
approach  to  Saxicola picata  capistrata  (Gould). 

95.  SAXICOLA   PLESCHANKA,  Lepecbin.(f) 

Male,  adult,  Kargil,  Kashmir,  June  24,  1893;  9,000  feet,  "Bill  and 
feet  black;  length,  6  inches." 

Male,  adult,  Pashgam,  Kashmir,  June  25,  1893;  9,000  feet.  "Bill 
and  feet  black;  length,  0  inches." 

The  breeding  bird  of  Kashmir  is  so  much  smaller  than  northern 
examples,  that  I  very  much  doubt  the  propriety  of  calling  the  Kashmir 
specimens  8. plefichanla.  A  dozen  or  more  specimens  obtained  in  Kash- 
mir during  summer  are  present  in  the  National  Museum  series,  and 
all  are  of  this  same  small  form.  The  much  shifted  name  morio  may  be 
applicable  to  this  Kashmir  breeding  bird,  though  I  doubt  it  very  much. 
Hume's  8.  hendersoni  came  from  Yarkand,  and,  being  a  fall  bird,  prob- 
ably belongs  to  the  northern  8.  plesohaiilca.  It  is  to  be  hoped  that  some 
of  the  experts  on  8axicola  will  clear  up  this  question. 

Measurements  of  Saxicola  pleschanka. 


U.S.N.M. 
No. 

Sex. 

Locality. 

Date.     1  Wing. 

Tail. 

TarsoB.  Culmen. 

150380 
150381 

Male  ad... 
Male  ad... 

ICargil,  Kashmir 

Jnno  24 
Juno  25 

Inehft. 
3.59 
3.63 

Inehen. 
2.40 
2.37 

Inchest.     InchfS. 

0.89        0.50 

.89          .50 

Paaffgara,  Kafthmir 

96.  SAXICOLA  MONTANA.  Goald. 

Female,  young,  Leh,  Ladak,  July  1,  1893;  11,000  feet.     "Bill  aud 
feet  black;  gape  yellow."' 
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Male,  adult,  Leh,  Ladak,  July  8, 18935  11,000  feet.  "Bill  and  feet 
black  5  irides  dark  brown." 

MjUe,  adult,  Fotu-la  Pass,  Ladak,  June  27,  1893;  12,000  feet.  "Bill 
and  feet  black;  length,  6 J  inches." 

Female,  young,  Fotu-la  Pass,  Ladak,  June  27, 1893 ;  12,000  feet.  "  Bill 
and  feet  black;  length,  6  inches." 

Female,  young,  Naraikala  Pass,  Kashmir,  June 26, 1893;  12,000  feet. 
"Bill  and  feet  black;  gape  yellow;  length,  G^  inches." 

The  two  adult  males  are  typical  of  S.  montana  as  to  the  white  on  the 
inner  webs  of  the  wing  feathers,  but  the  dimensions  are  rather  less  than 
usual.  These  specimens  and  the  young  in  first  plumage  confirm  the 
presence  of  the  species  as  a  resident  bird  in  Kashmir  and  Ladak. 

Measuremenie  of  Saxicola  montana. 


U.S.N.M. 
No. 

Sex. 

Locality. 

Date. 

Wing. 

Inehf*. 
3.80 
3.80 

Tall. 

1 
Tarsus.  jCulmen. 

150373 
150374 

Male  ad... 
Male  ad... 

Fotu-la  Pass,  Ladak June  27 

Leh.Ladak |  July    8 

Inches. 
2.61 

2.01 

Inches. 
1.09 
1.06 

Inches. 

0.60 

.59 

'Bill 


97.  ENICURUS  MACULATUS,  Vigors. 

Young,  Vale  of  Kashmir,  August  13, 1891. 

Male,  adult,  Lolab  Valley,  Kashmir,  April,  14, 1893;  5,600  feet. 
black;  feet  fleshy  white;  irides  dark  brown;  lengtli,  11  inches." 

Male, adult,  western  Kashmir,  April  21, 1893;  6,000  feet.     ''Bill  black; 
feet  fleshy  white;  irides  brown;  length,  10|  inches.'' 


98.  MICROCICHLA  SCOULERI  (Vigors). 


"Bill 


Female,  adult,  central  Kashmir,  October  10,  1891;  9,000  feet. 
black;  feet  pale  fleshy  white;  length,  5^  inches." 

Female,  adult,  Krishnagunga  Mountains,  western  Kashmir,  April  26, 
1893.    "Bill  black;  feet  fleshy  white;  length,  5 J  inches." 

99.  CHAIMARRHORNIS  LEUCOCEPHALA  (Vigors). 

Male,  adult,  western  Kashmir,  July  8, 1891;  8,000  feet. 

Female,  adult,  central  Kashmir,  July  26, 1891;  11,000  feet. 

Young,  central  Kashmir,  July  26,  1891;  11,000  feet. 

Female,  adult,  Pir  Panjal  range,  Kashmir,  August  27, 1891 ;  9,000  feet. 

100.  PHOENICURUS  FRONTALIS,  Vigors. 

Male,  young,  central  Kashmir,  north  of  Mount  Ilaramosh,  July  17, 
1891;  11,000  feet. 

Male,  young,  central  Kashmir,  July  23,  1891;  11,000  feet. 

Male,  adult,  central  Kashmir,  July  24,  1891 ;  11,000  feet. 

Female,  adult,  central  Kashmir,  July  25, 1891;  11,000  feet. 

Male,  immature,  central  Kashmir,  September  29,  1891;  11,000  feet. 
"Len^h,  6J  inches." 

Proc.  N.  M.  95 31 
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101.  PHOENICURUS  ERYTHRONOTUS  (Eversmann). 

Female,  adult,  Shigar,  Baltistan,  January  16, 1892;  8,000  feet.  "Bill 
and  feet  black;  length,  G^  inches.^' 

102.  PHOENICURUS  RUFIVENTRIS  (VieiUot). 

Male,  adult,  Zogi-bul  Pass,  Kashmir,  June  20,  1893;  11,000  feet. 
"Bill  and  feet  black;  length,  r>|  inches." 

Male,  adult,  Zogi-bul  Pass,  Kashmir,  June  20, 1893 ;  11,000  feet.  "Bill 
and  feet  black;  irides  brown;  length,  6 J  inches." 

Male,  adult,  Zogi-bul  Pass,  Kashmir,  June  20,  1893;  11,000  feet 
"Bill  and  feet  black;  irides  brov^n;  length,  6J  inches." 

Male,  immature,  Zogi-bul  Pass,  Kashmir,  June  20, 1893;  11,000  feet 
"Bill  and  feet  black;  length,  5 J  inches." 

Male,  immature,  Dras,  Kashmir,  June  23, 1893;  10,000  feet.  "Bill 
and  feet  black." 

Male,  young, Khardong,  Ladak,  July  15,  1893;  13,000 feet.  "Upper 
mandible  horn  black ;  lower  mandible  horn  brown ;  feet  brownish  black ; 
length,  53  inches." 

The  immature  males,  which  are  in  the  garb  of  the  female,  have  a  few 
russet  feathers  on  the  lower  breast;  they  are  in  rather  worn  plumai^e. 
The  young  bird  is  in  the  nestling  plumage,  and  is  described  below: 

Forehead,  crown,  nape,  back,  scapulars,  sides  of  neck,  throat  and 
breast  hair  brown,  with  indistinct  darker  edges  to  the  individaal 
feathers,  and  somewhat  lighter  bufify  centers  to  those  of  the  throat  and 
breast;  ear-coverts  and  center  of  back  of  a  slightly  darker  shade  and 
tinged  with  i)ale  Prout's  brown;  abdomen  and  flanks  buflf,  the  feathers 
with  faint  dusky  edges  on  sides  of  abdomen;  thighs  and  under  tail- 
coverts  uniform  deep  brownish  buflf;  under  wing-coverts  buff;  upper 
tail-coverts  tawny  ochraceous  (as  in  the  adult),  some  of  the  feathers 
with  indistinct  dusky  tips;  tail  deep  russet,  inclining  to  chestnat 
(similar  to  adult  male  in  fresh  fall  plumage),  with  the  center  pair  of 
feathers  blackish  for  their  terminal  two-thirds,  and  the  narrow  outer 
web  largely  deep  nisset,  similar  to  the  others;  lesser  and  middle  wing- 
coverts  dusky  blackish,  the  feathers  broadly  edged  with  Isabella  color; 
greater  coverts  dusky  blackish,  with  outer  webs  and  tips  edged  with 
pale  russet;  wung  feathers  dusky  blackish,  the  outer  webs  of  prima- 
ries, primary  coverts,  and  secondaries  narrowly  edged  with  pale  Isabella 
color;  tertiaries  more  broadly  edged  and  tipped  with  pale  russet,  like 
the  greater  wing-coverts. 

103.  PHOENICURUS  ERYTHROQASTER  (GUldcn«tadt). 

Male,  adult,  Skardu,  Baltistan,  November  20, 1891;  7,000  feet  "Bill  • 
and  feet  black;  irides  brown;  length,  6 J  inches." 

Male,  adult,  Skardu,  Baltistan,  November  20, 1891;  7,000  feet  "BOI 
and  feet  black.'^ 
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Female,  adult,  Braldu  Yalley,  Baltistan,  December  23, 1891. 

Male,  adult,  Braldu  Valley,  Baltistan,  December  29, 1891 ;  9,000  feet 
"Bill  and  feet  black;  irides  dark  brown;  gape  yellow;  length,  7  inches." 

Male,  adult,  Braldu  Valley,  Baltistan,  January  2, 1892;  9,000  feet. 
"Bill  and  feet  black;  irides  dark  brown;  length,  7  inches.'' 

Female,  adult,  Shigar  Valley,  Baltistan,  November  24,  1891;  8,000 
feet. 

Young,  Sasser  Pass,  Ladak,  July  22, 1893 ;  16,000  feet.  " Feet  black ; 
length,  5 J  inches." 

The  young  bird  from  Sasser  Pass  is  doubtless  a  male,  as  it  has  the 
white  wing  patch  well  developed.  It  differs  from  the  adult  male  in 
winter  plumage  chiefly  as  follows:  Upper  parts  dull  grayish  brown, 
lighter  and  with  a  buffy  tinge  on  nape  and  rump,  the  feathers  with 
dusky  tips;  upper  tail-coverts  pale  russet;  throat  and  breast  grayish 
buff,  lighter  on  ear-coverts  and  sides  of  neck,  all  the  feathers  with 
dusky  tips;  lower  breast  buff';  the  feathers  with  dusky  tips;  abdomen, 
under  tail-coverts,  flanks  and  thighs,  uniform  buff.  Tail  and  wings 
similar  to  the  adult  male  in  winter  plumage,  but  lesser  wing-coverts 
and  some  of  the  feathers  of  the  middle  coverts  are  strongly  tipped 
with  buff*.  The  white  patch  on  the  wing  is  not  included  on  the  prima- 
ries in  this  stage,  from  the  fact  that  these  feathers  are  only  partly 
grown  out. 

104.  RHYACORNIS  FULIGINOSA  (Vigors). 

Female,  young,  eastern  Kashmir,  August  18,  1891;  6,000  feet. 
Male,  adult,  central  Kashmir,  September  20, 1891 ;  9,000  feet- 
Male,  adult,  central  Kashmir,  September  20,  1891;  9,000  feet. 
Male,  adult,  Xowboog  Valley,  eavstern  Kashmir,  May  30,  1892;  6,600 

feet.     "Bill  and  feet  black;  length,  5 J  inches." 

Male,  adult,  Xowboog  Valley,  eastern  Kashmir,  May  31, 1892;  7,000 

feet.    ''  Bill  and  feet  black;  length,  5 J  inches." 

Female,  adult,  Lolab  Valley,  Kashmir,  April  20,  1893.     '<  Bill  black; 

feet  dark  fleshy  brown." 

105.  CYANECULA  SUECICA  (Linnaeus). 

Male,  adult,  Skardu,  Baltistan,  March  18,  1892;  7,500  feet.  "Bill 
black;  feet  dark  fleshy  brown,  soles  pale;  length,  6  inches." 

Male,  adult,  Gol,  Indus  Valley,  Baltistan,  March  21, 1892;  8,000  feet. 
"Bill  black,  feet  dark  brownish  flesh;  irides  dark  brown;  length,  6 
inches," 

Male,  adult,  Pashgam,  Kashmir,  June  25,1893;  9,000  feet.  **Bill 
black,  gape  yellow;  feet  brownish  black ;  irides  dark  brown ;  length,  6f 
inches." 

Male,  adult,  Leh, Ladak,  July  5, 1893;  12,000  feet.  "Bill  and  feet 
black,  gape  yellow;  irides  dark  brown;  length,  5^  inches." 

Male,  adult,  Nubra  Valley,  Ladak,  July  18,' 1893;  11,000  feet.  "  Bill 
and  feet  black;  length,  5f  inches." 
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Three  of  the  specimens  in  this  series,  those  collected  in  June  and 
July,  have  a  slight  admixture  of  white  on  the  lower  border  of  the  russet 
patch  on  the  throat,  and  the  ba^al  half  of  each  russet  feather  is  white. 
These  birds  are  in  worn  summer  plumage,  and  in  only  one  of  the  exam- 
ples is  there  any  trace  of  russet  on  the  lower  breast.  In  two  of  the 
8x>ecimens,  from  Leh  and  Pashgam,  and  in  a  March  specimen  from 
Skardu,  the  lores  are  tinged  with  blue;  in  looking  over  our  series  of 
this  species,  I  find  a  specimen  from  Norway  also  with  blue  on  the  lores. 
In  the  two  Baltistan  birds,  collected  In  March,  the  russet  patch  is  with- 
out white  at  the  base. 

106.  CYANECULA  ABBOTTI,  new  species. 

Forehead,  crown  (exct^pt  sides),  nape,  back,  scapulars  and  romp, 
uniform  deep  hair  brown;  sides  of  neck  similar,  but  paler  and  more 
ashy;  lores  grayish  blue,  whitish  above;  superciliary  line  distinct, 
whitish,  tinged  with  blue  from  the  lores  posteriorly  to  a  point  over  the 
eyes;  sides  of  crown  bordering  superciliary  line  clove  brown;  ear- 
coverts  light  dusky  gray,  with  streaks  of  hair  brown;  throat  and  malar 
region  blue  (between  campanula  and  cobalt  blue),  with  a  spot  of  silky 
white  below  the  center;  blue  of  throat  bordered  below  by  a  band  of 
black  (with  a  bluish  tinge);  this  is  succeeded  by  a  narrow,  broken, 
almost  obsolete  band  of  white,  which  in  turn  is  followed  by  a  band  of 
russet;  rest  of  lower  breast,  abdomen,  and  under  tail  coverts  white, 
some  of  the  feathers  of  the  latter  with  pale  russet  centers;  sides  of 
body  and  flanks  wood  brown;  thighs  hair  brown.  Wing  feathers  dark 
dusky  brown,  with  narrow  lighter  edgings  on  the  external  webs;  lesser 
wing-coverts  grayish  brown  (like  sides  of  neck),  the  feathers  with  darker 
centers ;  middle  and  greater  coverts  and  primary  coverts  dark  dusky 
brown  like  wing  feathers,  with  lighter  edgings  on  the  external  webs; 
under  wing-coverts  and  axillaries  buflt';  under  primary  coverts  pale  cream 
buft*.  Middle  pair  of  tail  feathers  brownish  black ;  four  outer  pairs  russet 
for  their  basal  two- thirds,  terminal  third  black ;  second  pair  from  middle 
similar  to  the  four  outer  pairs,  but  the  black" on  inner  web  extends  a  half 
inch  nearer,  the  base;  upper  tail-coverts  dark  grayish  brown  (darker 
and  grayer  than  back  and  rump),  some  of  the  feathers  with  russet  cen- 
ters and  shafts.  Wing,  2.86  inches;  tail,  2.31;  tarsus,  1.07;  middle  toe 
(without  claw),  0.58;  exposed  culmen,  0.52.  '*  Length,  5^  inches;  bill 
and  feet  black,  soles  yellowish;  irides  brown.'' 

Type.— No.  150370,  U.S.N.M.  Male,  adult;  Nubra  Valley,  Ladak, 
July  16,  1893;  10,000  feet;  Dr.  W.  L.  Abbott,  collector. 

This  interesting  bird,  of  which  Dr.  Abbott  has  sent  three  specimens,  is 
very  closely  related  to  the  White-spotted  Bluethroat,  Cyanecula  tcolfii 
(Brehm),  but  differs  from  it  in  the  deeper  blue  of  the  throat,  in  the  blue 
lores,  and  in  the  longer  bill,  which  latter  character  is  more  easily  seen 
on  comparison  of  specimens  than  expressed  in  figures.  The  specimens 
are  in  somewhat  worn  breeding  plumage,  which  probably  accounts  for 
the  grayer  color  of  the  upper  parts  and  ear  coverts,  and  the  more 
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restricted  russet  band  on  breast  (almost  obsolete  in  one  of  the  exam- 
ples), when  compared  with  specimens  of  0.  wolfii  in  fresh  plumage.  It  is 
very  interesting  to  note  that  0.  suedca  and  the  present  species  are  both 
resident  in  the  Nubra  Valley,  at  the  same  altitude,  as  shown  by  Dr. 
Abbott's  specimens,  and  as  previously  recorded  by  Dr.  Sharpe,^  and  in 
one  of  our  specimens  of  the  new  form  we  find  two  or  three  of  the  silky 
white  feathers  composing  the  throat  patch  to  have  faint  traces  of  russet. 
On  the  other  hand,  as  recorded  under  the  preceding  species,  some  of 
the  examples  of  that  species  from  this  region  have  white  on  the  throat 
patch,  and  a  tinge  of  blue  on  the  lores;  they  are,  however,  certainly 
referable  to  C.  suecicay  and  not  the  present  species.  The  three  speci- 
mens of  the  new  form  have  the  bills,  tarsi  and  feet  black;  more  so 
than  in  any  specimens  of  C.  wolfii  in  the  National  Museum  collection. 
White-spotted  Bluethroats  have  several  times  been  recorded  from 
Ladak  and  Kashmir  as  the  ordinary  0.  wolfii^  but  it  is  probable  that 
all  the  resident  birds  of  this  region  are  referable  to  the  form  here 
described.  Major  Biddulph  has  found  it  in  the  Nubra  Valley  in  June, 
and  at  Gilgit,  Kashmir,  in  April,^  and  Hume^  writes,  "In  the  interior 
of  the  Himalayas,  north  of  Ley  and  the  Indus,  many  specimens  have 
been  met  with.'' 

Mea9uremenl8  of  Cyaneeula  abhotti. 


U.S.N.M. 
No. 


150370 
150371 
150372 


Sex. 


Locality. 


Male  ad Nubra  Valley. 

Male  ad i do 

Male  ad do 


Date. 


Jnly  16 
July  17 
July  18 


Wing.     Tail.     Tar«„s.  P^xi>o«ed 


Inehex. 
2.86 
2.80 
2.80 


Inches. 
2.21 
2.16 
2.24 


oulmen. 

Inches.     Inches. 

1.07  I    *0.52 

1.08  t.54 
1.11  I      :.51 


*  "Length,  6}  inches."  t " Length,  5^  inches."  ;  "Length,  5|  inches." 

Measurements  of  Cyaneeula  wolfii. 


U.S.N.M. 
No. 


Sex. 


Locality. 


Date. 


Wing.      Tail. 


Tarsus. 


Exti 


77780 
11M25 
115624 


Male  ad. 
Male  ad . 
Male  ad. 


Heligoland . 

Nice 

do 


Apr.  — 
Apr.  — 
Apr.  — 


Inches. 

2.80 
8.08 
2.87 


Inches. 
2.02 
2.37 
2.21 


Inches. 
1.06 
1.09 
1.07 


Inches. 
.47 
.49 
.47 


107.  MELODES  PECTORALIS  (Gould). 

Female,  adult,  Mount  Montir,  Kashmir,  July  16, 1891 ;  10,000  feet. 

Male,  adult,  central  Kashmir,  July  23, 1891;  11,000  feet. 

Female,  adult,  central  Kashmir,  July  24, 1891 ;  11,000  feet. 

Male,  adult,  central  Kashmir,  July  28,  1891;  12,000  feet.  "Bill  and 
feet  black;  irides  dark  brown." 

Male,  adult,  Zogi-bul  Pass,  Kashmir,  June  20, 1893 ;  11,000  feet.  "  Bill 
black;  feet  brownish  black;  length,  6 J  inches.'' 

»  Second  Yarkand  Mission,  London,  1891 :  Ayos,  p.  90. 

«  The  Ibis,  1881,  p.  65. 

» Stray  Feathers,  VII,  1878,  p.  392.  Digitized  by  GoOglC 


486 


BIRDS  FROM  KASHMIBr-RICHMOND. 


108.  lANTHIA  RUFILATA  (Hodgson). 

Male,  adult,  central  Kashmir,  July  23, 1891 ;  11,000  feet. 

Female,  adult,  central  Kashmir,  July  23,  1891;  12,000  feet. 

Female,  adult,  central  Kashmir,  July  23,  1891;  11,000  feet;  two 
specimens. 

Male,  immature,  central  Kashmir,  July  24, 1891 ;  11,000  feet. 

Male,  adult,  central  Kashmir,  July  28, 1891;  11,000  feet  "  BOi  and 
feet  black;  irides  dark  brown." 

Male,  immature,  central  Kashmir,  July  28, 1891;  12,000  feet. 

Young,  Pir  Panjal  range,  Kashmir,  August  27, 1891;  8,000  feet. 

Male,  adult,  Pir  Panjal  range,  Kashmir,  August  29, 1891;  9,000  feet 
"  Length,  5f  inches." 

Male,  young,  western  Kashmir,  September  11,  1891 ;  9,000  feet. 

An  adult  male  from  central  Kashmir  has  a  distinct  spot  of  silky  white 
feathers  in  the  blue  sui)erciliary  line,  just  posterior  to  the  eyes;  the 
plumage  is  otherwise  quite  normal. 

109.  MERULA  MBRULA  MAXIMA  (Seebohm). 

Female,  adult,  central  Kashmir,  July  22,  1891;  11,000  feet 
Female,  adult,  central  Kashmir,  July  27, 1891;  12,000  feet- 
These  specimens  are  in  very  abraded  summer  plumage,  and  were 
doubtless  resident  and  breeding  in  central  Kashmir.  They  bear  out 
Mr.  Seebohm's  original  measurements  and  point  to  the  higher  altitudes 
as  the  summer  home  of  this  form.  It  is  quite  probable  that  this  bird 
does  not  range  very  far  north  of  Kashmir,  as  the  birds  of  eastern 
Turkestiin  are  referable  to  a  form  intermediate  botween  this  one  and 
the  common  Blackbird  of  Europe.  The  Abbott  specimens,  though  much 
abraded,  give  the  following  measurements: 


Measurements  of  Mernla  merula  maxima. 

U.S.N.M. 
No. 

Sox. 

Locality. 

Date.        Wing.     TaiL 

1  Inehes.   Inehe*. 
July  22  1      5.82  ,      5.07 
July  27  '      6.89  ;      4.73 

Tarsus. 

Exposed 
cnlmeo. 

125490 
125489 

Female  ad . . 
Femalo  ad . . 

Central  Kashmir 

Inches, 
1.40 
1.40 

Jntka. 

0.96 
.96 

Mr.  Seebohm's  measurements  of  the  Jerdon  Kashmir  specimen  are: 
Wing,  5.85  inches;  tail,  4.90;  tarsus,  1.50;  culmeu,  0.95. 


110.  MBRULA  CASTANEA,  Gould. 

Male,  adult,  western  Kashmir,  July  3,  1891 ;  7,000  feet, 
Male,  adult,  western  Kashmir,  July  6, 1891;  8,000  feet. 
Male,  adult,  Lolab,  Kashmir,  July  12,  1891;  6,000  feet 
Female,  adult,  Kaj  Nag  Mountains,  Kashmir,  April  23,  1892;  8,000 
feet.    "Bill  yellow;  feet  dirty  yellow;  length,  lOJ  inches.'' 
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111.  MERULA  ATROQULARIS  (Temminck). 

Male,  immatare,  Sind  Valley,  Kashmir,  November  6, 1891;  6,000  feet. 
"OccurriDg  in  large  flocks  at  the  present  time,  especially  in  the 
menu  tains." 

Male,  adult,  Indus  Yalley,  Baltistan,  November  18, 1891;  8,000  feet. 
''Bill  dark  horn  brown;  lower  mandible  yellowish  at  base;  tarsi  pale 
flesh  color;  toes  dark;  length,  10|  inches." 

Female,  adult,  Braldu  Valley,  Baltistan,  December  31,  1891;  9,000 
feet.  *'Bill  dark  horn  brown;  lower  mandible  yellowish  at  base;  feet 
fleshy  brown;  irides  dark  brown;  length,  9|  inches." 

Female,  adult,  Shigar,  Baltistan,  January  20, 1892 ;  8,000  feet.  "  Bill 
black;  lower  mandible  yellow  at  base;  feet  brownish  flesh;  irides  dark 
brown;  leng^th,  9f  inches." 

Female,  adult,  Skardu,  Baltistan,  January  27,  1892 ;  7,000  feet. 
"  Upi)er  mandible  dark  horn  brown,  lower  mandible  yellowish  toward 
gape;  irides  dark  brown;  length,  10  inches;  feet  pale  brownish  flesh." 

Male,  adult,  Skardu,  Baltistan,  March  18, 1892;  7,500  feet.  '^  Tarsi 
pale  fleshy  brown;  toes  dark  fleshy  brown;  upper  mandible  horn  brown, 
yellow  along  gape;  lower  mandible  yellow,  brown  at  tip;  irides  dark 
brown;  length,  lOJ  inches." 

Male,  adult,  Srinagar,  Kashmir,  April  4,  1892;  5,200  feet.  **  Upper 
mandible  brownish  black,  becoming  yellow  at  gape;  lower  mandible 
black  at  tip,  the  rest  dull  yellow;  feet  fleshy  brown;  irides  brown; 
length,  10|  inches." 

Female,  adult^  Kaj  Nag  Mountains,  Kashmir,  April  14, 1892;  7,000 
feet.  "Bill  dark  horn  brown;  lower  mandible  yellow  at  base;  tarsi 
pale  fleshy  brown;  toes  dark  fleshy  brown;  length,  9|  inches." 

112.  MERULA  UNICOLOR  (TickcU). 

Male,  adult,  Vale  of  Kashmir,  June  25,  1891 ;  two  specimens. 

Female,  adult,  Vale  of  Kashmir,  June  29,  1891. 

Male,  adult,  Sopor,  Vale  of  Kashmir,  April  11,  1892;  5,200  feet. 
"Bill  yellow;  feet  yellowish  brown;  irides  dark  brown;  length, 
9  inches." 

Male,  adult,  eastern  Kashmir,  August  19,  1891. 

Male,  adult,  Lolab  Valley,  Kashmir,  July  12,  1891. 

Male,  adult,  Lolab  Valley,  May  12,  1893;  0,000  feet.  "Bill  orange 
yellow;  feet  brownish  yellow;  length,  OJ  inches." 

113.  TURDUS  VISCIVORUS  HODGSONI  (Homcyer). 

Male,  adult,  western  Kashmir,  September  11, 1801 ;  8,000  feet.  "Bill 
dark  brown,  lower  mandible  lighter  at  base;  feet  yellowish  brown, 
claws  nearly  black." 

Male,  adult,  central  Kashmir,  September  13, 1891;  10,000  feet.  "Bill 
dark  brown;  feet  yellowish  brown;  length,  llf  inches." 
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114.  OREOCINCLA  DAUMA  (Latham). 
Male,  adult,  western  Kasbmir,  July  3,  1891;  7,000  feet 

115.  PETROPHILA  CINCLORHYNCHA  (Vigors). 

Male,  adult,  Lolab  Valley,  Kashmir,  May  15, 1893;  n,(K)0  feet.  "Bill 
black,  gape  yellow;  irides  dark  brown;  feet  dark  fleshy  brown;  soles 
yellowish-  length,  7|  inches." 

116.  PETROPHILA  SOLITARIA  (Linnaeus.) 

Male,  adult,  Sonamarg,  Sind  Valley,  Kashmir,  June  18,  1803;  9,000 
feet.    "Bill  and  feet  black;  indes  hazel;  length,  9|  inches." 

Male,adult,DrasValley,  Kashmir,  June  21, 1893;  10,000  feet.  "Bill 
and  feet  black;  length,  8J  inches." 

Female,  adult,  Dras,  Kashmir,  June  23,  1893;  10,000  feet.  "Bill 
black;  feet  bhickish  brown ;  irides  clear  brown ;  length,  8^  inches.'' 

117.  MONTICOLA  SAXATILIS  (Linnaeus). 

Male,  immature,  central  Kashmir,  September  22, 1891 ;  11,000  feet 
"Upper  mandible  dark  horn  brown;  lower  mandible  dark  horn  brown 
at  tip,  becoming  lighter  at  base;  length,  7f  inches." 

Family  CINCLID^.. 
118.  CINCLUS  CINCLUS  CASHMIRIENSIS  (Gould). 

Female,  adult,  Braldu  Valley,  Baltistan,  December  10,  1891;  10,500 
feet.  "Bill  black;  tarsi  pale  leaden  in  front,  dark  brown  behind; 
soles  of  feet  pale;  irides  clear  brown;  length,  7f  inches;  extent,  11| 
inches." 

Female,  adult,  Braldu  Valley,  Baltistan,  T3ecember  10,  1891;  10,500 
feet.  "Tarsi  leaden  in  front,  dark  brown  behind;  length, 7§  inches. 
Shot  while  running  about  upon  the  ice,  apparently  perfectly  at  home.'' 

Female,  adult,  Braldu  Valley,  Baltistan,  December  10,  1891 ;  10,500 
feet.  "  Bill  dark  horn  brown ;  feet  dark  brown,  except  front  of  tarsi, 
where  pale." 

Female,  adult,  Shigar,  Baltistan,  January  IC,  1892 ;  8,000  feet.  "Bill 
almost  black;  front  of  tarsi  brownish,  darker  behind;  top  of  toes 
leaden;  irides  clear  hair  brown;  length,  7 J  inches." 

Male,  adult,  Leh,  Ladak,  July  5,  1893;  12,000  feet.  "Bill  black; 
front  of  tarsi  and  top  of  toes  pale  leaden;  back  of  tarsi  dark  brown; 
soles  grayish;  irides  clear  brown;  length,  8J  inches." 

119.  CINCLUS  ASIATICUS,  Swainson. 

Female,  young,  western  Kashmir,  July  8, 1891;  8,000  feet. 
Female,  young,  central  Kashmir,  September  20,  1891 ;  9,000  feet. 
Female,  adult,  Indus  Valley,  Baltistan,  November  15,  1891;  9,000 
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feet.  **Bill  black;  front  of  feet  leaden,  dusky  behind,  soles  palerj 
length,  7f  inches." 

Male,  adult,  Indus  Valley,  Baltistan,  November  17,  1891 5  8,000  feet. 

Female,  adult,  Indus  Valley,  Baltistan,  November  17,  1891;  8,000 
feet.  "Bill  very  dark  horn,  nearly  black;  feet  pale  leaden,  darker 
behind,  soles  whitish;  length,  7 J  inches." 

Male,  adult,  Braldu  Valley,  Baltistan,  December  26, 1891;  9,000  feet. 
"Bill  black;  irides  clear  brown;  front  of  tarsi  leaden,  black  behind; 
length,  8J  inches." 

Female,  adult,  Braldu  Valley,  Baltistan,  December  28,  1891;  9,000 
feet.  "  Bill  black ;  irides  clear  brown ;  tarsi  and  upper  surface  of  toes 
leaden;  back  of  tarsi  black ;  soles  yellowish ;  length,  8  inches." 

Female,  adult.  Rendu,  Baltistan,  January  31, 1892 ;  7,000  feet.  <^  Bill 
black;  tarsi  and  ui)per  surface  of  toes  leaden,  black  behind;  irides  hair 
brown;  length,  7f  inches.    Excessively  fat." 

Male,  adult,  Sind  Valley,  Kashmir,  April  1, 1892;  7,000  feet.  "Bill 
black;  tarsi  pale  leaden  in  front,  dark  leaden  behind;  soles  pale;  irides 
brown;  length,  8 J  inches." 

Family  TROGLODYTID^. 

120.  TROGLODYTES  NIPALENSIS  NEGLECTUS  (Brooks). 

Male,  adult,  central  Kashmir,  July  23, 1891;  11,000  feet. 

Female,  adult,  central  Kashmir,  July  24, 1891,  11,000  feet. 

Male,  adult,  central  Kashmir,  July  24,  189J[ ;  11,000  feet. 

Male,  immature,  Pir  Panjal  Range,  Kashmir,  August  29,  1891;  9,000 
feet.     "Length,  3f  inches." 

Male,  adult,  Indus  Valley,  Baltistan,  November  16, 1891 ;  8,000  feet. 
"  Upper  mandible  dark  brown ;  lower  mandible  light  brown;  feet  dark 
brownish  flesh  color;  length,  3f  inches." 

Female,  adult,  Indus  Valley,  Baltistan,  November  16,  1891;  8,000 
feet.    "Length,  3^  inches." 

Male,  adult,  Braldu  Valley,  Baltistan,  December  2S,  1891;  9,000  feet. 
"Length,  3J  inches." 

Male,  adult,  Braldu  Valley,  Baltistan,  January  2,  1892;  9,000  feet. 
"Upper  mandible  dark  brown;  lower  mandible  pale  brown;  irides 
dark  brown;  length,  3 J  inches." 

Family  ACCEKTORID^. 
121.  ACCENTOR  COLLARIS  RUFILATUS,  Sharpc. 

Male,  adult,  Indus  Valley,  Baltistan,  November  15, 1891;  9,000  feet. 

Male,  adult,  Indus  Valley,  Baltistan,  November  16, 1891;  8,000  feet 
"Upi)er  mandible  black  except  at  gape,  where  yellow;  lower  mandi- 
ble black  at  tip,  base  yellow;  feet  reddish  flesh  color,  soles  yellowish; 
irides  brown;  length,  6 J  inches." 
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Female^  adult,  Eondn,  Baltistan,  February  4, 1892  -,  6,000  feet  <^  Bill 
black,  except  base  of  lower  mandible,  which  is  yellow;  feet  pale  red- 
dish  brown;  irides  reddish  brown;  length,  6|  inches." 

Male,  adult,  Haramosh,  Baltistan,  March  4, 1892 ;  7,000  feet.  "Upper 
mandible  black,  with  yellow  spot  at  gape;  lower  mandible  black  at  tip, 
the  rest  yellow;  feet  pale  reddish  brown,  soles  yellow;  irides  clear  red- 
dish brown;  length,  6^  inches." 

Measurements  of  Aocenior  oollaria  rufilatue. 


U.S.N.M. 
No. 

Sex. 

LocaUty. 

1 
l>ate.      Wing. 

126801 
126800 
126802 
1267M 

Male  ad... 
Male  ad.. . 
Female  ad. 
Male  ad... 

IndnB  Valley,  Kashmir. . . . 
'  Kondn.  Baitiatan 

1  Inehr4t. 
Nov.  15  1      3.75 
Nov.  16        8.83 
Feb.     4  1      3.51 
Mar.    4        3.80 

Tail.    <  Taiaaa.  .Oalmen. 


Ineheg. 
2.58 
2.71 
2.47 
2.63 


Inehtt. 
0.94  , 
.»7  I 

.W| 
.97 


Inekts. 
0.55 
.56 

.51    I 
.56    I 


I 


122.  ACCENTOR  HIMALAYANUS.  Blyth. 

Female,  adult,  central  Kashmir,  September  22,  1891;  11,000  feet 
"Feet  yellowish  brown;  bill  black,  lower  mandible  yellowish  at  base; 
irides  reddish  brown.'' 

Female,  adult,  central  Kashmir,  September  24,  1891;  11,000  feet 
"Feet  brownish  flesh  color;  bill  black;  length,  6 J  inches.'' 

123.  PRUNELLA  FULVESCENS  (Scvcrtzofif). 

Female,  adult,  Indus  Valley,  Baltistan,  November  16,  1891;  8,000 
feet.  "Bill  black;  feet  pale  reddish  flesh  color;  irides  red  bro^m; 
length,  6  inches." 

Female,  adult,  Indus  Valley,  Baltistan,  November  15,  1891;  9,000 
feet 

Adult,  Shigar  Valley,  Baltistan,  November  22, 1891;  7,500  ie/^X. 

Male,  adult,  Braldu  Valley,  Baltistan,  January  2, 1892;  9,000  feet 
"Bill  black;  feet  brownish  flesh  color;  irides  clear  hair  brown;  length, 
6J  inches." 

Male,  adult,  Shigar,  Baltistan,  January  16,  1892;  8,000  feet  "Bill 
black;  feet  pale  reddish  brown ;  irides  clear  brown;  length,  6J  inches." 

Female,  adult,  Shigar,  Baltistan,  January  20, 1892 ;  8,000  feet  "  Bill 
black;  feet  pale  reddish  brown ;  irides  clear  brown ;  length,  5J  incbes." 

Female,  adult,  Shigar,  Baltistan,  January  24, 1892 ;  8,000  feet  "  Bill 
black,  whitish  at  gape;  feet  pale  reddish  brown;  length,  6^  inches.'' 

Female,  adult,  Haramosh,  Baltistan,  February  5,  1892;  7,000  feet 
"Bill  black;  feet  pale  fleshy  brown ;  irides  brown." 

124.  PRUNELLA  ATRIGULARIS  (Brandt), 

Male,  adult,  Sind  Valley,  Kashmir,  November  8, 1891;  9,000  feet 
Male,  adult,  Braldu  Valley,  Baltistan,  December  30, 1891;  9,000  foet 
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^^Bill  black,  gape  whitish ;  irides  hair  brown  ]  feet  brownish  flesh  color; 
length,  6^  inches.^ 

Female,  adult,  Haramosh,  Baltistan,  February  16, 1899;  5,000  feet. 
"Bill  black;  feet  brownish  flesh;  irides  brown;  length,  6 J  inches,'^ 

125.  PRUNELLA  RUBECULOIDBS  (Moore). 

Male,  adult,  Braldu  Valley,  Baltistan,  December  30,1891;  9,000  feet. 
"  Bill  black ;  feet  reddish  flesh ;  irides  reddish  brown ;  length,  6^  inches." 

Female,  adult,  Khardong  Pass,  Ladak,  July  14, 1893;.  16,000  feet 
"Bill  black;  feet  pale  reddish  brown,  claws  black;  irides  pale  brown; 
length,  6J  inches." 

Male,  adult,  Khardong,  Ladak,  July  15,  1893;  13,000  feet.  "BUI 
black;  feet  pale  reddish  brown;  irides  pale  brown;  length,  6|  inches." 

Male,  adult,  Sasser  Pass,  Ladak,  July  20, 1893;  16,000  feet  "Bill 
black;  feet  pale  reddish  flesh  color;  length,  6f  inches." 

126.  PRUNELLA  JERDONI  (Brooks). 

Male,  adult,  central  Kashmir,  July  23, 1891;  11,000  feet 
Female,  adult,  central  Kashmir,  July  26, 1891;  12,000  feet 
Female,  adult,  central  Kashmir,  July  29, 1891;  12,000  feet 
Immature,  central  Kashmir,  September  13, 1891;  10,000  feet. 
Female,  adult,  central  Kashmir,  September  30,  1891;  10,000  feet 
Male,  adult,  Guud,  Sind  Valley,  Kashmir,  April  1,  1892;  7,000  feet. 

"Bill  black;  feet  pale  fleshy  brown;  irides  reddish  brown;  length,  5|. 

inches." 
Female,  adult,  Lolab  Yalley,  Kashmir,  May  13,  1893;  6,000  feet 

"Length,  5^  inches." 
Some  of  the  above  specimens,  notably  one  from  central  Kashmir, 

show  streaks  on  the  crown,  indicating  an  approach  to  Prunella  strophi- 

atus,  with  which  it  may  some  day  be  found  to  intergrade. 

Family  TIMELIID^. 
127.  TROCHALOPTERON  LINEATUM  (Vigors). 

Female,  adult.  Mount  Montir,  central  Kashmir,  July  15, 1891;  8,006 
feet. 

Male,  adult,  north  slope  of  Pir  Panjal  range,  Yale  of  Kashmir, 
August  21,  1891;  6,000  feet  "Upper  mandible  dark  brown;  lower 
mandible  pale  flesh  color;  feet  brown." 

Female,  adult,  Vale  of  Kashmir,  November  4, 1891;  5,000  feet 

Male,  adult,  Vale  of  Kashmir,  November  4, 1891;  6,000  feet  "At 
this  season  one  of  the  commonest  and  most  familiar  birds.'' 

Female,  adult,  Braldu  Valley,  Baltistan,  December  27, 1891;  9,000 
feet  "Bill  dark  fleshy  brown  above,  pale  below;  feet  pale  brownish 
flesh;  irides  reddish  brown;  length,  8|  inches.'' 
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Male,  adult,  Braldu  Valley,  Baltistan,  January  3, 1892;  9,000  feet 
"TJpi)er  mandible  dark  horn  brown;  lower  mandible  pale  brown;  feet 
brownish  flAh;  irides  brown;  length,  8 J  inches." 

128.  MYOPHONUS  TEMMINCKII  (Vigors). 

Female,  adult,  western  Kashmir,  July  5, 1891 ;  7,000  feet.  "  Lower 
mandible  yellow." 

Male,  immature,  Pir  Panjal  range,  Kashmir,  August  27, 1891;  8,000 
feet. 

Female,  immature,  Pir  Panjal  range,  Kashmir,  August  31,  1891; 
7,000  feet. 

Male,  adult,  Rondu,  Baltistan,  February  2, 1892 ;  6,000  feet  *'  Upi)«' 
mandible  black;  yellow  along  commissure;  lower  mandible  yellow; 
irides  brown;  length,  13J  inches." 

129.  LARVIVORA  BRUNNEA,  Hodgson. 

Male,  adult,  Krishnagunga  Valley,  Kashmir,  May  6, 1893;  6,000  feet 
"Bill  black;  feet  pale  fleshy  brown;  irides  brown;  length,  5|  inches.^ 

Male,  adult,  Krishnagunga  Valley,  Kashmir,  May  10,  1893;  7,000 
feet.    "Bill  black;  feet  pale  brownish  flesh;  length,  5| inches." 

Family  PYCl^ONOTID^. 

130.  HYPSI PETES  PSAROIDES,  Vigors. 

Female,  adult,  Lolab,  Kashmir,  July  10, 1891.  "BUI  dark  led;  feet 
red." 

Male,  adult,  Lolab  Valley,  Kashmir,  July  12,  1891;  6,000  feet. 

Female,  adult,  north  slope  of  Pir  Panjal  range,  Kashmir,  August 
22,  1891$  7,000  feet.  "Bill  coral  red;  feet  orange  red;  irides  dark 
brown." 

131.  MOLPASTES  LEUCOGENYS  (Gray). 

Male,  adult,  Lolab,  Kashmir,  July  1, 1891. 

Male,  adult,  Lolab  Valley,  Kashmir,  July  10, 1891;  6,000  feet 

Male,  adult,  Vale  of  Kashmir,  August  9, 1891. 

Female,  adult.  Vale  of  Kashmir,  August  9, 1891. 

Family  CAMPOPHAGID^. 

132.  PERICROCOTUS  BREVIROSTRIS  (Vigors). 

Female,  adult,  western  Kashmir,  July  7, 1891;  8,000  feet 
Male,  adult,  Lolab  Valley,  Kashmir,  July  11, 1891;  6,000  feet. 
Male,  adult,  Lolab  Valley,  Kashmir,  July  12, 1891. 
Female,  immature,  Lolab,  Kashmir,  September  10, 1891;  8,000  feet. 
Male,  adult,  central  Kashmir,  August  2, 1891;  9,000  feet    "Length, 
71  inches." 
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Male,  adult,  Vale  of  Kashmir,  August  14, 1891.    "Length,  8  inches.'^ 
Female,  adult,  Vale  of  Kashmir,  north  slope  of  Pir  Panjal  Eange, 
August  21, 18915  6,000  feet.     "Length,  7|  inches." 

Family  MUSOIOAPID^. 

133.  HEMICHELIDON  SIBIRICA  (Gmelin). 

Male,  adult,  Lolab,  Kashmir,  July  1, 1891. 

Female,  adult,  western  Kashmir,  July  7,  1891;  8,000  feet. 

Female,  adult,  central  Kashmir,  July  26, 1891;  11,000  feet. 

Female,  immature,  western  Kashmir,  September  11, 1891;  9,000  feet. 

Male,  adult.  Vale  of  Kashmir,  May  29,  1893.  "  Bill  brownish  black; 
lower  mandible  yellowish  brown  at  base ;  feet  black ;  irides  dark  brown ; 
length,  4|  inches.'' 

Male,  adult,  Lolab  Valley,  Kashmir,  May  13,  1894;  7,000  feet 
"Length,  4f  inches.^' 

134.  SIPHIA  HYPERYTHRA.  Cabanis. 

Male,  adult,  Lolab,  Kashmir,  July  10,  1891. 

Male,  young,  Lolab,  Kashmir,  July  10, 1891. 

Male,  adult,  Lolab  Valley,  Kashmir,  May  12,  1893;  6,000  feet 
"Upper  mandible  dark  horn  brown;  lower  mandible  brownish  yellow 
feet  dark  iieshy  brown;  length,  4^  inches." 

Young,  Vale  of  Kashmir,  August  20,  1891;  6,000  feet 

Male,  adult,  Vale  of  Kashmir,  April  27,  1892;  6,000  feet.  "Upper 
mandible  dark  horn  brown;  lower  mandible  yellowish  brown;  irides 
clear  brown ;  feet  blackish  brown,;  length,  5^  inches.'' 

Female,  adult,  north  slope  of  Pir  Panjal  range,  Kashmir,  August  22, 
1891;  7,000  feet 

135.  CYORNIS  SUPERCILIARIS  (Jcrdon). 

Male,  adult,  western  Kashmir,  July  2,  1891;  7,000  feet. 

Male,  adult,  western  Kashmir,  July  3, 1891;  7,000  feet. 

Male,  adult,  Kaj  Nag  Mountains,  Kashmir,  April  25, 1892;  9,000  feet 
"Bill  and  feet  black;  irides  blackish  brown;  length,  4^  inches." 

Female,  adult,  Lolab  Valley,  Kashmir,  April  20,  1893.  "  Bill  and 
feet  black ;  irides  dark  brown." 

Female,  adult,  Lolab  Valley,  Kashmir,  May  12,  1893;  6,000  feet 
"Bill  and  feet  black." 

136.  CYORNIS  LEUCOMELANURUS  (Hodgson). 

Male,  immature,  Kowboog  Valley,  eastern  Kashmir,  May  29,  1892; 
7,000  feet  "Bill  black;  irides  blackish  brown;  length,  4f  inches;  feet 
blackish  brown." 

Male,  adult,  Nowboog  Valley,  Kashmir,  May  31,  1892;  7,000  feet 
"Bill  black;  irides  dark  brown;  feet  dark  fleshy  brown;  length,  4| 
inches "  ^  I 
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Male,  adult,  Rrishnagimga  Valley,  northwest  Kashmir,  May  5, 1893; 
7,000  feet    '^Bill  black;  feet  brownish  black;  len^h,  4f  inches." 

137.  STOPAROLA  MELANOPS  (Vigors). 

Male,  adult,  Lolab  Valley,  Kashmir,  May  12, 1893;  6,000 -feet  "Bill 
and  feet  black;  irides  dark  brown;  length,  6 J  inches.'' 

Male,  adult,  Yale  of  Kashmir,  May  29, 1893.  "Bill  and  feet  black; 
irides  dark  brown;  length,  0^  inches." 

138.  ALSEONAX  RUFICAUDUS  (Swainson). 

Female,  adult,  western  Kashmir,  July  7, 1891;  8,000  feet. 

Male,  adult,  western  Kashmir,  July  7, 1891 ;  8,000  feet. 

Male,  adult,  Lolab  Valley,  Kashmir,  May  U,  1893;  6,000  feet 
"Upper  mandible  black;  lower  mandible  yellowish  brown;  teetdsurk 
fleshy  brown;  length,  5|  inches." 

Male,  adult,  Nowboog  Valley,  eastern  Kashmir,  May  29, 1892;  7,000 
feet.  "Upper  mandible  dark  brown;  lower  mandible  pale  browu; 
feet  very  dark  brown;  length,  5f  inches." 

Male,  adult,  Krishnagunga  Valley,  Kashmir,  May  6, 1893;  6,000  leet 
"Upper  mandible  dark  horn  brown;  lower  mandible  yellowish  brown; 
feet  dark  fleshy  brown;  length,  5^  inches." 

Male,  adult,  Krishnagunga  Valley,  Kashmir,  May  6, 1893;  6,000  feet 
"  Upper  mandible  black ;  lower  mandible  pale  brownish  horn ;  feet  dark 
fleshy  brown;  length,  5f  inches." 

139.  TERPSIPHONE  PARADISI  (Linnaeus). 

Male,  adult,  Lolab,  Kashmir,  July  9,  1891. 

M»le,  adult,  Vale  of  Kashmir,  August  8,  1891. 

Adult,  Vale  of  Kashmir,  May,  1892.    Three  specimens. 

Family  HIEUNDINID^. 
140.  HIRUNDO  URBICA,  LinnseUa. 

Female,  adult,  Kharbu,  Kashmir,  June  26, 1893;  12,000  feet  "Bill 
black;  length,  og  inches." 

Male,  adult,  Indus  Valley,  Ladak,  June  28,  1893;  10,000  feet.  "Bill 
black;  irides  brown;  claws  pale  brown;  length,  5^  inches.  Common 
along  the  Indus." 

141.  HIRUNDO  CA8HMERIENSIS  (Gould). 

Female,  adult,  Atchibal,  Vale  of  Kashmir,  May  26, 1892. 

142.  PTYONOPROGNE  RUPESTRIS  (Scopoli). 

Male,  adult,  Khartaksho,  Indus  Valley,  Baltistan,  March  23, 1892; 
8,000  feet.  "Bill  hprn  black;  feet  pale  brownish  flesh;  irides  dark 
brown ;  length,  6J  inches." 
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Female,  adult,  Khartaksho,  Indus  Valley,  Baltistan,  March  23, 1892; 
8,000  feet.  *^  Bill  horn  black ;  feet  pale  fleshy  brown ;  irides  dark  brown ; 
length,  55  inches.'' 

Temale,  adult,  Dras  Valley,  Kashmir,  June  21,  1893  j  10,000  feet. 
<^Bill  black;  feet  flesh  color;  length,  6^  inches." 

143.  CHELIDON  RUSTICA  (Linnaeus  . 

Male,  adult,  Vale  of  Kashmir,  August  9,  1891. 

Female,  immature,  Vale  of  Kashmir,  August  4, 1891. 

Male,  adult.  Vale  of  Kashmir,  August  9, 1891. 

Male,  immature.  Vale  of  Kashmir,  August  9,  1891 

Male,  immature.  Vale  of  Kashmir,  August  24,  1891. 

Female,  adult,  Guuderbal,  Vale  of  Kashmir,  April  2,  1892.  "Bill 
and  feet  black;  irides  brown;  length,  7^  inches." 

Malg,  adult,  Gunderbal,  Vale  of  Kashmir,  April  2, 1892.  "  Bill  and 
feet  black;  irides  brown;  length,  7^  inches." 

Male,  adult.  Vale  of  Kashmir,  May,  1892. 

Female,  adult,  Srinagar,  Kashmir,  April  3,  1892.  "Bill  and  feet 
black;  irides  dark  brown ;  length,  7^  inches." 

144.  CHELIDON  ERYTHROPYGIA  (Sykes). 

Male,  adult.  Vale  of  Kashmir,  May  18, 1893 ;  6,000  feet.  "  Bill  black ; 
feet  dark  fleshy  brown;  irides  dark  brown;  length,  7^  inches." 

Female,  adult.  Vale  of  Kashmir,  May  18,  1893;  6,000  feet.  "Bill 
black;  feet  dark  fleshy  brown;  irides  dark  brown;  length,  6|  inches." 

Family  PIOIDiE. 
145.  GECINUS  SQUAMATUS  (Vigors). 

Male,  adult,  Lolab  Valley,  Kashmir,  July  12, 1891. 

Male,  adult,  Haramosh,  Baltistan,  February  22,  1892;  6,000  feet 
''Bill  yellow,  base  of  culmen  horn  color;  feet  greenish  leaden;  irides 
carmine,  with  a  paler  circle;  length,  14;  extent,  20|  inches.  Only  one 
pair  observed.    Kashmir  name  Kul  kd  Mr  (literally,  tree  popper)." 

146.  DRYOBATES  HIMALAYENSIS  (Jardine  and  Selby). 

Female,  immature,  western  Kashmir,  July  6,  1891 ;  8,000  feet. 
Male,  immature,  western  Kashmir,  July  7, 1891;  8,000  feet. 
Male,  western  Kashmir,  July  7,  1891;  8,000  feet. 
Male,  adult,  Lolab,  Kashmir,  July  10,  1891. 
Female,  immature,  central  Kashmir,  August  2, 1891;  9,000  feet. 
Immature,  central  Kashmir,  August  2,  1891;  9,000  feet. 
Female,  immature.  Vale  of  Kashmir,  August  12,  1891. 
Female^  adult,  Nowboog  Valley,  eastern  Kashmir,  August  15, 1891; 
7,000  feet. 
Male,  adult,  Pir  Panjal  range,  Kashmir,  August  27, 1891;  8,000  feet 
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Female,  adult,  Ilaramosh,  BaltistJiii,  February  13,  1892;  9,000  feet 
''  Bill  black,  base  of  lower  mandible  slaty ;  feet  slaty ;  length,  9|  inches. 
Only  specimen  observed  in  this  region." 

The  specimens  marked  immature  females,  all  have  red  crowns,  like 
the  immature  males,  but  in  one  of  them  the  crown  is  almost  black,  only 
a  few  scattered  re<l  feathers  being  present. 

147.  DRYOBATES  AURICEPS  (Vigors). 

Female,  adult,  Lolab  Valley,  Kashmir,  July  12, 1891. 
Female,  adult,  Lolab  Valley,  Kashmir,  April  20, 1893.   "Feet  green- 
ish slate  ^  bill  horn  black." 

148.  JYNX  TORQUILLA,  Linnaeus. 

Female,  adult,  eastern  Kashmir,  August  15,  1891;  7,000  feet.  "Bill 
brown;  feet  dark  greenish  flesh  color;  irides  light  orange  browuj' 

Male,  adult,  Vale  of  Kashmir  (western  part),  April  13,  1892.  "  Bin 
horn  brown;  feet  slaty,  with  greenish  tinge;  length,  7g  inches." 

Male,  adult,  Vale  of  Kashmir,  western  part,  April  13,  1892;  5,500 
feet.  "Bill  horn  brown;  feet  dirty  yellow,  claws  brown;  irides  pale 
brown." 

Male,  adult.  Vale  of  Kashmir,  April  14,  1893.  "Feet  pale 'fleshy 
brown,  with  greenish  tinge,  claw^s  horn  color;  bill  horn  color,  dark  at 
tip;  irides  pale  brown;  length,  7|  inches." 

Familjr  UPUPID^. 
149.  UPUPA  EPOPS,  Linnaeus. 

Male,  adult.  Vale  of  Kashmir,  June  22, 1891. 

Female,  adult.  Vale  of  Kashmir,  August  10, 1891. 

Female,  adult,  eastern  Kashmir,  August  18, 1891;  6,000  feet. 

Family  CUOULID^. 

150.  CUCULUS  CANORUS  TELEPHONUS  (Heine). 

Male,  immature,  Vale  of  Kashmir^ September  1,  1891.  "Feet  pale 
yellow;  length,  13 J  inches.    Extremely  fat." 

Female,  immature,  Vale  of  Kashmir,  August  10, 1891.  "Bill  black; 
base  of  lower  mandible  yellowish  gre«n;  irides  pale  brownish;  feet 
yellow;  length,  12  inches." 

Male,  adult,  Vale  of  Kashmir,  April  27, 1892 ;  6,000  feet.  "  Bill  black ; 
base  of  lower  mandible  greenish  yellow;  orbital  skin  orange;  irides 
orange;  length,  13 J  inches." 

Male,  adult.  Vale  of  Kashmir,  April  27, 1892 ;  6,000  feet.  "  Bill  black ; 
lower  mandible  greenish  yellow  at  base;  orbital  skin  orange;  irides 
orange;  feet  bright  yellow;  length,  13^  inches." 
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151.  CUCULUS  POLIOCEPHALUS,  Latham. 

Male,  adult,  Lolab  Valley,  Kashmir,  May  15, 1893;  6,000  feet.  *'  Bill 
black ;  base  of  lower  maDdible  yellowish  brown ;  orbital  skin  lemon 
yellow;  irides  brown;  feet  lemon  yellow;  length,  lOg  inches." 

152.  COCCYSTES  JACOBINUS  (Boddaert). 

Female,  adult,  Vale  of  Kashmir,  August  12,  1891.  ^'Length,  12| 
inches." 

Female,  immature.  Vale  of  Kashmir,  August  13, 1891. 

Male,  adult.  Vale  of  Kashmir,  August  24,  1891.  **  Feet  leaden  blue; 
bill  black;  irides  dark  brown;  length,  12J  inches." 

Male,  immature.  Vale  of  Kashmir,  September  1, 1891.  '^  Feet  leaden 
blue;  irides  brown;  upper  mandible  black;  lower  mandible  yellowish 
brown." 

Family  ALOEDINID.E. 

153.  ALCEDO  ISPIDA  BENGALENSIS  (GxneUn). 

Male,  adult,  Lolab,  Kashmir,  July  1,  1891. 
Male,  adult,  Lolab,  Kashmir,  July  9,  1891. 
Male,  adult,  Lolab,  Kashmir,  eluly  10, 1891. 

Male,  adult,  Srinagar,   Kashmir,    August  4,  1891.      "  Length,    7J 
inches." 
Adult,  no  data. 

154.  CERYLE  RUDIS  VARIA  (Strickland). 

Male,  adult,  Vale  of  Kashmir,  August  13, 189 L     Three  specimens. 
Female,  adult,  Vale  of  Kashmir,  August  13,  1891. 

Family  MICROPODID.E. 
155.  MICROPUS  APUS  PEKINENSIS  (Swinhoe). 

Female,  adult,  Vale  of  Kashmir,  June  2,  1893.  ''  Bill  and  claws 
black;  feet  dark  fleshy  brown;  length,  7  inches." 

Male,  adult,  Dras,  Kashmir,  June  22, 1893 ;  10,000  feet.  ^-  Bill  black ; 
length,  7  inches." 

Family  CORACIID.E. 

156.  CORACIAS  GARRULA.  Linnaeus. 

Male,  adult,  Vale  of  Kashmir,  June  28,  1891. 

Female,  adult,  Lolab,  Kashmir,  July  10,  1891;  0,000  feet. 

Male,  immature,  eastern  Kashmir,  August  18, 1891 ;  6,000  feet. 

Family  MEROPID.E. 

157.  MEROPS  APIASTER,  Linnasus. 

Female,  adult,  Vale  of  Kashmir,  August  9,  1891. 
Male,  adult,  Vale  of  Kashmir,  August  10,  1891.     '<Bill  black;  feet 
leaden;  irides  brown.'' 

Proc.  N.  M.  95 32 
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Family  PSITTACID^. 

158.     PALiEORNIS  SCHISTICEPS,  Hodgson. 

Male,  immature,  Lolab  Valley,  Kashmir,  July  1,  1891. 

Male,  adult,  Lolab  Valley,  Kashmir,  July  10,  1891;  6,000  feet 
"Upper  maudible  red,  yellow  at  tip;  lower  mandible  yellow;  feet 
slate;  irides  white." 

Male,  adult,  Lolab  Valley,  Kashmir,  July  10,  1891. 

Male,  immature,  Lolab  Valley,  Kashmir,  July  12, 1891. 

Male,  adult,  Vale  of  Kashmir,  August  22, 1891 ;  6,000  feet.  "  Upper 
maudible  red  at  base,  yellow  at  tip,  as  is  lower  maudible;  cere  orange; 
irides  yellowish  white;  feet  dirty  yellowish  brown;  length,  19^  inches." 

Immature,  Vale  of  Kashmir,  August  23,  1891;  6,000  feet  **BU1 
yellow;  feet  greenish  brown." 

Family  OOLUMBID.E. 
159.     COLUMBA   INTERMEDIA,  Strickland. 

Male,  adult,  Dras  Valley,  Kashmir,  November  9,  1891;  10,000  feet. 
<' Irides  orange;  feet  pinkish  red;  length,  14  inches.^ 

Female,  adult,  Dras  Valley,  Kashmir,  November  9, 1891;  10,000 feet 
'^Length,  13  inches.'' 

Mah»,  adult,  Dras  Valley,  Kashmir,  Mirch  27, 1892;  9,000  feet.  "Bill 
black;  feet  red;  irides  orange  red;  cere  white;  length,  13|  inches.'' 

Male,  adult,  Dras,  Kashmir,  June  21, 1893 ;  10,000  feet.  "  Bill  black; 
cere  white;  feet  red,  claws  black;  irides  brownish  yellow;  lengtb,  13 
inches." 

Female,  adult,  Haramosh,  Baltistan,  February  16,  1892;  5,500  feet. 
"Bill  black;  cere  grayish  white;  feet  red;  irides  yellowish  browu; 
length,  125  inches." 

Male,  adult,  Haramosh,  Baltistan,  March  8,  1892;  7,0(K)  feet.  '*Bill 
black;  cere  gray;  feet  dull  pink;  irides  orange,  paler  near  pupil;  length, 
13g  inches." 

The  female  from  Ilaraniosh  has  the  rump  gray,  similar  to  the  back; 
the  male,  on  the  other  baud,  has  a  very  pale  gray  rump,  the  lower  part 
being  almost  white.  The  four  Dras  birds  show  considerable  grayish 
white  on  the  rump,  the  color  being  in  rather  marked  contrast  with  the 
gray  of  the  back. 

160.     COLUMBA  RUPESTRIS  (PaUas). 

Male,  adult,  Braldu  Valley,  Baltistan,  December  23,  1891;  10,(H)0 
feet.     '*  Bill  black;  lect  dull  red;  irides  orange;  length,  13^  inches/' 

Male,  adult,  Nauiika-la  Pass,  Kashmir,  June  26, 1893;  12,000  feet. 
"  Bill  black;  cere  white;  irides  red;  feet  pink,  claws  black;  length, ISJ 
inches.*' 
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161.     COLUMBA   LEUCONOTA,  Vigors. 

Male,  adult,  Braldu  Valley,  Baltistaii,  December  23, 1891;  10,000  feet. 
"Bill  black;  cere  dusty  gray;  feet  bright  red;  iridea  yellow;  length,  13f 
inches." 

162.     TURTUR  FERRAGO  (Eversmann). 

Female,  adult,  A^ale  of  Kashmir,  August  23,  1891 ;  6,000  feet.  '^Bill 
black  at  tip,  dusky  purple  at  base;  feet  dark  purple;  irides  orange; 
length,  128  inches." 

Male,  adult,  Vale  of  Kashmir,  September  1, 1891.  "  Feet  dull  purple; 
irides  orange;  bill  dull  purple  at  base,  leaden  blue  at  tip." 

Male,  immature,  central  Kashmir,  September  12,  1891.  "  Feet  dull 
purple;  base  of  bill  dusky  purple,  tip  dull  leaden  blue;  irides  orange: 
length,  13  J  inches." 

Male,  adult.  Pit  Panjal  range,  Kashmir,  August  29,  1891;  9,000  feet. 
"  Length,  12^  inches." 

163.    TURTUR  DOURACA,  Hodgson. 

Male,  adult.  Vale  of  Kashmir,  August  12,  1891.  "Feet  dark  purple; 
irides  red." 

Male,  adult.  Vale  of  Kashmir,  August  12,  1891.  "Feet  purple; 
iridea  red." 

Male,  adult.  Vale  of  Kashmir,  August  24,  1891.  "Feet  dull  purple; 
bill  black." 

Male,  adult,  Vale  of  Kashmir,  August  10, 1891. 

164.     TURTUR   HUMILIS  (Temminck). 
Male,  adult.  Vale  of  Kashmir,  June  23,  1891. 

Family  PUASIANlD.^i. 

165.  TETRAOGALLUS   HIMALAYANUS,  Gray. 

Female,  immature,  central  Kashmir,  September  30, 1891;  11,000  feet. 
"Naked  skin  behind  eye  yellow;  front  of  tarsus  and  top  of  toes  orange 
brown,  rest  of  feet  dull  brown;  irides  light  brown;  length,  22 J  inches; 
weight,  3f  pounds." 

166.  CACCABIS   SAXATILIS   CHUCAR  (Gray). 

Male,  adult,  central  Kashmir,  September  21, 1891 ;  11,000  feet.  "  Bill 
vermilion;  feet  dull  red;  length,  13 J  inches;  weight,  20  ounces." 

Female,  adult,  central  Kashmir,  October  1,  1893;  11,000  feet.  "  Bill 
dark  red;  feet  red;  irides  pale  brown;  lenji^th,  13 J  inches;  weight,  14 
oiyices." 

Male,  adult,  Rondu,  Baltistan,  February  4,  1892;  6,000  feet.  "Bill 
red;  feet  red;  irides  brown;  length,  14^  inches;  weight,  20  ounces." 

Male,  adulr,  Haramosh,  Baltistan,  March  8,  1892;  7,000  feet.  "Bill 
and  feet  red;  irides  clear  brown;  length,  14  inches;  5[g€5f^]^t,^,j\gm^(^." 
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Male,  adult,  Leh,  Ladak,  July  1,  1893;  11,000  feet.  ''Bill  dark  red; 
iridea  brown." 

The  Ladak  speciuien  is  soinewbat  lighter  than  the  rest  of  the  series, 
but  this  is  due  in  part  to  the  worn  condition  of  its  plumage.  I  presume 
this  individual  represents  the  form  described  by  Hume  and  Henderson 
as  Caccabis  pallescetis, 

167.     LOPHOPHORUS   REFULGENS.  Tcmminck 

Male,  adult,  central  Kashmir,  October  10, 1891 ;  9,000  feet.  *'  Length, 
28J  inches;  weight,  0^  pounds;  feet  greenish  brown;  bill  dark  browu, 
paler  below  and  along  gape." 

Female,  adult,  central  Kashmir,  October  15, 1891;  9,000  feet.  ^4rides 
brownish  gray;  feet  greenish;  length,  24  inches;  weight,  3^  pounds.'' 


Family  ARDEID^. 
168.  ARDETTA  MINUTA  (Liimaus). 

Male,  adult,  Dal  Lake,  Vale  of  Kashmir,  May  25,  1893.  "Feet  and 
legs  pale  green;  claws  horn  brown;  bill  horn  black  above,  greenish 
yellow  beneath;  irides  brownish  yellow;  length,  14}  inches." 

Female,  adult,  Dal  Lake,  Vale  of  Kashmir,  May  25,  1893.  **Feet 
and  legs  green;  bill  brownish  horn  above,  brownish  yellow  beneath; 
irides  brownish  yellow;  length,  13^  inches." 

Female,  adult,  Dal  Lake,  Vale  of  Kashmir,  May  25,  1893.  **Bill 
horn  black  above,  greenish  yellow  beneath ;  feet  green ;  irides  brownish 
yellow;  length,  15  inches." 

169.  NYCTICORAX  NYCTICORAX  (Linnaeus). 
Male,  adult,  Vale  of  Kashmir,  June  3,  1893. 

Family  ANATID.^^]. 

170.  ANAS  BOSCHAS,  Linnaeus. 

Male,  Braldu  Valley,  Baltistan,  December  6, 1891. 

171.  ANAS  CRECCA,  Linnaeus. 

Male,  adult,  Vale  of  Kashmir,  winter  of  1891-'92. 
Female,  adult,  Shigar  Valley,  Baltistan,  November  22,  1891;  8,000 
feet.    '*  Length,  14|  inches." 

172.  NYROCA  NYROCA  f  Giildenstadt). 

Female,  adult,  Vale  of  Kaslimir,  May  27,  1893.  <^Bill,  feet,  and  le^s 
leaden;  webs  bliick;  irides  dirty  gray;  length,  10:^  inches." 
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Family  LARID.E. 
173.  LARUS  RIDIBUNDUS,  Linnaeus. 

Female,  adult,  Woolar  Lake,  Kashmir,  October  27,  1891;  5,000  feet. 
"Bill  red;  feet  dull  red." 

Female,  immature,  Woolar  Lake,  Kashmir,  October  27,  1891 ;  5,000 
feet.     "Feet  brownish  flesh  color." 

Female,  immature,  Woolar  Lake,  Kashmir,  October  27,  1891;  5,000 
feet.     "Feet  brownish  yellow." 

174.  HYDROCHELIDON  LEUCOPAREIA  cTemminck). 

Male,  adult,  Woolar  Lake,  Kashmir,  August  4,  1891.  "Bill  and  feet 
dark  caimine:  length,  10^  inches." 

Female,  adult,  Woolar  Lake,  Kashmir,  August  4,  1891. 
Male,  immature,  Tale  of  Kashmir,  September  4,  1891. 

Family  JACANID^E. 
175.  HYDROPHASIANUS  CHIRURGUS  (Scopoli). 

Male,  adult,  Woolar  Lake,  Vale  of  Kashmir,  June  23, 1891. 

Male,  adult,  Woolar  Lake,  Vale  of  Kashmir,  June  23,  1891. 

Pemale,  adult,  Woolar  Lake,  Vale  of  Kashmir,  June  23,  1891.  "Fe- 
male is  much  the  larger  of  the  sexes." 

Male,  adult,  Woolar  Lake,  Vale  of  Kashmir,  August  4,  1891. 

Female,  adult,  Woolar  Lake,  Vale  of  Kashmir,  August  4, 1891.  "  Bill 
and  fei*t  pale  leaden  blue;  indes  dark  brown;  length,  21 J  inches." 

Female,  immature,  Woolar  Lake,  Vale  of  Kashmir,  October  27, 1891; 
5,000  feet. 

Family  CHARADRIID^. 

176.  ^GIALITIS  DUBIA  (Scopoli). 

Male,  immature,  Woolar  Lake,  Kashmir,  October  27, 1891 ;  6,000  feet. 

177.  ^GIALITIS  DUBIA  JERDONI  (Legge). 

Male,  adult,  Vale  of  Kashmir,  April  12, 1892 ;  5,200  feet.     "  Bill  black, 
yellow  at  base;  feet  slaty;  irides  very  dark  brown;  length,  6^  inches." 
The  wing  of  this  specimen  measures  3.90  inches. 

178.  VANELLUS  VANELLUS  (Linnaeus). 

Male,  immature,  Woolar  Lake,  Kashmir,  October  27, 1891 ;  5,000  feet, 
**  Feet  brown." 

Male,  immature,  Woolar  Lake,  Kashmir,  October  27,1891;  5,000 
feet. 
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179.  SARCOGRAMMUS  INDICUS  (Boddaert). 

Male,  adult,  Vale  of  Kashmir,  September  1,  1891.  "Feet  yellow; 
base  of  bill  and  cere  dark  crimson,  tip  of  bill  black;  irides  reddish 
brown.'' 

Family  SCOLOPACIDiE. 

180.  CALIDRIS  ARENARIA  (Linnaeus). 

Female,  adult,  Woolar  Lake,  Kashmir,  October  27,  1891;  5,000  feet 

181.  TOTANUS  OCHROPUS  (Linnaeus). 

Female,  adult,  Vale  of  Kashmir,  August  13,  1891. 

Male,  immature,  Woolar  Lake,  Kashmir,  October  26, 1891 ;  5,000  feet. 

Male,  immature,  Woolar  Lake,  Kashmir,  October  26, 1891;  5,000  feet. 
"  Feet  greenish  slate  color." 

Male,  immature,  Woolar  Lake,  Kashmir,  October  28, 1891 ;  5,000  feet. 
"Bill  greenish  at  base,  becoming  black  at  tip;  feet  greenish;  length, 
9J  inches.     Very  common." 

182.  ACTITIS  HYPOLEUCOS  (Linnaeus). 

Female,  adult,  Nowboog  Valley,  eastern  Kashmir,  May  30,  1892; 
6,500  feet.  "Bill  brown,  black  at  tip;  feet  greenish  slate;  irides  dark 
brown ;  length,  8 J  inches." 

183.  ROSTRATULA  BENGHALENSIS  (Linnaeus). 

Female,  adult,  Vale  of  Kashmir,  May  27,  1893.  "  Feet  and  legs 
leaden,  with  greenish  tinge;  bill  dull  reddish,  olivaceous  near  base; 
claws  brown;  length,  9|  inches.     Contained  a  mature  egg*'" 

Family  RALLIDJ3. 
184.  FULICA  ATRA,  Linnaeus. 

Female,  adult,  Woolar  Lake,  Kashmir,  April  11,  1892.  "  Feet  pale 
leaden,  soles  dark  leaden ;  irides  blood  red;  bill  and  frontal  plate  white; 
length,  15|  inches." 

185.  GALLINULA  CHLOROPUS  (Linnaeus). 

Adult,  Vale  of  Kashmir,  May,  1892. 

Female,  adult,  Vale  of  Kashmir,  June  3,  1893.  "  Feet  and  legs 
green;  bill  and  frontal  plate  red,  point  of  bill  greenish  yellow;  irides 
brown ;  length,  12 J  inches." 

186.  AMAURORNIS  AKOOL  (Sykes). 

Male,  young,  Vnle  of  Kashmir,  Sei)teniber  5,  1891. 
This  specimen  is  very  young,  Just  leaving  the  downy  stage,  and  I 
have  some  slight  misgivings  about  the  correctness  of  the  identification. 
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The  back  is  uniform  rich  brown  (between  bistre  and  Vandyke  brown) ; 
lower  throaty  lores,  and  ear  coverts  gray  (between  drab  and  smoke 
gray);  middle  of  breast  pale  buff,  passing  laterally  into  deep  wood 
brown,  this  color  much  deeper  on  flanks ;  median  line  of  abdomen  white ; 
sides  of  abdomen  and  thighs  drab  gray;  throat  and  chin  white,  mingled 
with  black  down.  All  of  these  color  patches  are  sharply  defined,  and 
narrowly  separated  from  each  other  by  lines  of  the  black  down  which 
had  evidently  a  short  time  previously  covered  the  bird.  Tarsus,  1.52 
inches;  culmen,  0.89. 

187.  LIMNOB^NUS  PUSCUS,  (Linnaeus). 

female,  adult,  Vale  of  Kashmir,  May  30,  1893.  "  Bill  black  above, 
greenish  beneath;  legs  and  feet  vermilion,  claws  horny  brown;  irides 
red;  orbital  skin  red;  length,  7 J  inches." 

Family  PODICIPIDuE. 

188.  COLYMBUS  FLUVIATILIS,  TunstaU. 

Male,  adult,  Vale  of  Kashmir,  April  8,  1893.  "  Bill  black,  tip  white; 
bare  skin  at  base  of  bill  and  gular  patch  pale  green;  outsides  of  feet 
and  soles  black;  inner  sides  of  tarsi  and  tip  of  toes  greenish  slate; 
irides  brownish  green ;  length,  10  inches." 

Female,  adulr,  Vale  of  Kashmir,  June  2, 1893.  "  Feet  greenish  slate; 
bill  black;  skin  at  base  of  lower  mandible  pale  yellowish  green;  irides 
yellowish  brown." 
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OSTEOLOGICAL  AND  PTERYLOGRAPHICAL  CHARACTERS 
OF  THE  PROCNIATID^. 


By  F.  A.  Lucas, 

Curator  of  the  Department  of  Comparative  Anatomy. 


The  striking  characters  of  the  skull  of  Procnia^  are  tlie  total  absence 
of  the  transpalatine  processes,  the  small  size  of  the  inter  palatines,  and 
the  slenderness  and  outward  curvature  of  the  prepalatine  bars,  which 
makes  the  interpalatine  vacuity  almost  oval  in  shape.  I  do  not  recall 
any  other  passerine  in  which  the  transpalatine  process  is  totally  absent, 
a  condition  which  exists  in  such  distant  relatives  of  the  Passeres  as 
ThinocorvH  and   Turnix.      In  the  skull  of  a  *^ half-ripe*'  embryo  of  a 


Fig.  1. 


Fig.  3. 


Fix- 2. 

PALATAL  RKQIONS. 

(1)  Petrochelidon  lunifroDHi  (2)  3*rocnias  tiTHa;  (3)  Piranga  orytliroiiK'laH. 

Slightly  enlsri;ed. 

swallow,^  the  transpalatine  processes  are  seen  to  ossify  from  sei)aT  ate 
centers,  so  that  the  condition  found  in  Procnia^  may  be  considered  as 
due  to  lack  of  development. 

The  maxillopalatines  are  long,  slender,  scarcely  expanded  at  their 
free  ends,  and  slightly  pneuniati(!.     There  is  a  stout  palatomaxillary 


»  Parker,  "Skull  of  .Egithognathous  Birds,"  Part  II,  pi.  Lii,  fig.  4. 
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process,  whether  or  not  developed  frotii  a  separate  center  is  not  known. 
The  vomer  is  characteristically  passerine,  with  the  edges  of  the  anterior 
extremity  much  upturned,  instead  of  flattened,  as  in  swallows  and 
tjina^^ers.*  In  the  approximation  of  the  pterygoids  to  the  basitemporal 
region,  there  is  a  suggestion  of  such  forms  as  Micropu^^  this  being 
noticeable  in  many  so-called  incarian  birds. 

The  jaw  possesses  no  salient  characters,  but  in  spite  of  its  broad, 
swallow-like  shape,  its  general  characteristics  are  suggestive  of  tana- 
grine  rather  than  of  hirundine  affinities,  and  the  same  is  true  of  the 
shape  of  the  narial  openings,  although  from  the  width  of  the  cranium 
it  might  be  thought  that  the  reverse  would  be  the  case.  The  ventral 
portion  of  the  ectoethmoid  is  narrow,  as  in  tanagers,  instead  of  being 
expanded,  as  in  swallows,  and  the  iK)stpalatines  are  produced  over  the 
pterygoids,  which  again  does  not  happen  in  swallows. 

The  hyoid  bones  are  short,  the  tongue  itself  hirundine  in  pattern, 
with  its  i)osterior  portion  covered  with  short,  backwardly  directed 
papilhe.  The  same  style  of  tongue  occurs  among  the  swifts,  and  will 
probably  bo  found  in  other  insectivorous  birds,  in  which  the  tongue  is 
capable  of  but  little  protrusion.  The  manus  is  strictly  passerine,  as  is 
also  the  hypotarsus,  which  has  Ave  tendinal  perforations,  whereof  the 

postero- outermost  is  closed  by  cartilage,  as  in 
some  swallows,  although  this  is  a  comparatively 
unimportant  particular. 

The  skull  of  Chlorophonia^  although  not  typi- 
cally tanagrine,  bears  "no  close  resemblance  to 
that  of  Frocniatij  although  the  two  are  usually 
^'^  placed  near  one  another. 

HEAD  OF  PBOCNIAH  TBRSA.  t>  '  '  mu  1       11     •  -j.  Jf  'a.  A.  1^1 

Resume. — The  skull,  m  S]>ite  of  its  superficial 
resemblance  to  that  of  a  swallow,  is  structnr- 
ally  more  nearly  like  that  of  such  a  typical  tanager  as  Piranga  erythro- 
melas)  but  in  the  characters  of  the  palate,  Procnids  departs  so  widely, 
not  only  from  the  tanagers,  but  from  the  large  majority  of  passerine 
birds,  as  to  warrant  the  establishment  of  a  separate  family  for  the 
members  of  the  genus. 

I  am  indebted  to  Mr,  Uubert  L.  Clark,  who  compared  the  pterylosis 
of  Procnias  with  that  of  a  number  of  tanagers,  for  the  api>ended  notes. 
Unfortunately  the  only  specimen  of  Procnids  available  was  a  dried  skin, 
and  this  at  first  sight  appeared  to  show  a  dorsal  apterium,  althoujjh 
close  examination  showed  that,  in  all  probability,  this  was  due  to  loss 
of  feathers  in  making  up  the  skin. 

''The  ninth  primary  is  the  longest  and  the  others  follow  in  regular 
succession,  eighth,  seventh,  sixth,  etc.,  but  the  eighth  is  practiciilly  equal 
to  the  ninth.  While  this  arrangement  is  by  no  means  rare  among  the 
Passeres,  it  is  not  the  rule,  as  the  ninth  is  usually  shorter  than  the 

'  Comparison  is  made  with  the  swallows,  because  snperlicially  the  skull  of  ProcnUi» 
strougly  Buggestii  that  of  a  swallow. 
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eighth  or  seventh.  In  the  specimens  of  Ehamphoccelus  passerini^  Tan- 
agra  daricini^  and  Tattagr a  palmar um,  which  were  examined  with  Proc- 
fiias  for  comparison,  the  arrangement  was  quite  different,  RhamphocceJxis 
having  the  ninth  about  equal  to  the  first  and  second,  and  much  shorter 
than  the  sixth,  which  was  the  longest;  the  two  Tanagras  had  the  sixth, 
seventh  and  eighth  about  equal,  the  ninth  shorter  and  about  e^iual  to 
the  fifth. 

"In  the  arrangement  of  the  feathers  of  the  head,  Procnias  differs  from 
most  Passeres  by  having  several  of  the  rows  on  the  posterior  part  of  the 
crown  on  each  side  widely  sepa- 
rated, thus  forming  a  peculiarly  ''^0  'Mf         \S^'         :::i:> 
marked    longitudinal  pattern.            01  ^  yy/  x^ 
This  arrangement    is,  however,           ^/^iji             ^            ^-i  )i 
probably  due  to   the  increased          '::[^\}^            i             W  x 
width  of  the  head,  which  is  much        .V/::j :•::::'.                         J??  | 
the  shape  of  a  swallow's;   the     -^i^^^^^:^}:       A,           :S:            .•::. 
same  arrangement,  due  to  proba-         '^iJ:-S-'         ^^         M&         i-^\[ 
bly  the  same  cause,  is  carried  to          '"^/Z           \^f        -^-fil^y^         \y^: 
the  extreme  in  the  Caprimulgi.               ^             :S           '-^i:            'i^ 

"The  form  of  the  dorsal  tract  is  i^:  §:>  §y  ^ij 

very  different  from  that  of  Rham-  j^  .^^!:  Jh-  W/ 

phocoeluH  or  Tan<igra^  all  of  which  ^  ^  ^^ 

are  figured  to  show  the  variations.  ^^   5 

It  is  a  little  like  T,  palmarum^  or  dousal  tracts. 

Certhiola  as  figured  by  LucaS,^  (a)  Procnias  tersa,-  (6)  Tanagradarwlni;  <«)  T»na- 
but    the    diamond-shaped    dorsal  grapalmamm;  (cZ)  IlhamphcplnspasHcrini. 

,         -  -  -  Twcvthlrdii  natural  nizv. 

tract  iH  longer  and  nearer  the 

middle  of  the  back.  The  ventral  and  femoral  tracts  were  destroyed  in 
making  the  skin,  and  no  i)roper  conception  could  be  formed  of  the  cervi- 
cal or  stern&l  tracts,  as  they  were  twisted  and  crowded  all  out  of  shape^ 

"There  is  notliing  in  the  pterylosis  of  Chlorophonia  to  indicfite  any 
relationship  to  Procnias^  but  on  tlie  other  hand  there  is  a  decided 
resemblance  to  Tanagra  palmariim.  In  fact,  the  only  difference  from 
that  species  worth  noting  is  the  smaller  size  of  the  dorsal  tracjt,  the 
shape  being  apparently  the  same. 

"  The  i)tery]osis  of  Procnias  is  evidently  passerine,  but  shows  no  par- 
ticular leaning  toward  any  group,  and  seems  to  differ  slightly  from  the 
tanagers,  with  which  it  has  hitherto  been  classed.  As  far  as  pterylosis 
alone  is  concerned,  it  may  be  placed  anywhere  among  the  Passeres,  but 
not  too  far  from  the  warblers,  finches,  or  swallows." 


»  Proc.  r.  S.  Nat.  Mus.,  XVII,  1894,  p.  303. 
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ON  BIRDS  COLLECTED  BY  DOCTOR  W.  L.  ABBOTT  IN  THE 
SEYCHELLES,  AMIRANTES,  GLORIOSA,  ASSUMPTION, 
ALDABRA,  AND  ADJACENT  ISLANDS,  WITH  NOTES  ON 
HABITS,  ETC.,  BY  THE  COLLECTOR. 


By  Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 


The  present  paper  is  based  upon  two  collections  made  by  Dr.  W.  L. 
Abbott,  of  Philadelphia;  one,  of  59  specimens,  on  the  Seychelles,  dur- 
ing March,  April,  and  May,  1890;  the  other,  of  205  specimens,  on  Alda- 
bra,  Assumption,  the  Amirante  group,  He  Glorieuse,  and  other  islands 
northwest  of  Madagascar,  during  the  period  extending  from  July,  1892, 
to  January,  1893,  inclusive. 

The  representation  of  species,  including  several  accidental  visitants, 
is  believed  by  Dr.  Abbott  to  be  very  nearly  complete,  as  the  following 
extract  from  a  letter  received  from  him,  written  at  Mah^,  Seychelles, 
March  10, 1893,  will  more  fully  explain: 

"I  have  now  visited  nearly  all  the  small  islands  in  this  neighborhood, 
and  think  the  collection  of  birds  which  has  been  sent  is  nearly  comph^te. 
...  I  think  almost  all  the  sea  birds  frequenting  these  seas  are  con- 
tained in  this  collection  and  the  one  sent  three  years  ago.  The  only 
land  birds  of  the  Seychelles  which  I  failed  to  obtain  -were  Oymnoscops 
insularis,  Tristram,  and  Palceornis  icardiy  E.  Newton,  but  of  the  latter 
I  obtained  a  specimen  a  few  days  since.  It  is  on  the  verge  of  extinc- 
tion here,  but  is  said  to  be  still  fairly  common  in  the  neighboring  island 
of  Silhouette. 

"No  land  bird  exists  (unless  introduced)  on  any  of  the  Amirantes  or 
other  islands  between  the  Seychelles  and  CosmolMo  and  Aldabra.  This 
is  probably  due  to  the  tact  that  these  islands  are  extremely  small,  and 
consequently  any  small  bird  would  be  sooner  or  later  blown  to  sea 
during  the  occasional  (though  rare)  hurricanes. 

"Aldabra  proved  quite  interesting.  I  remained  there  three  and  a 
half  months,  and  obtained  specimens  of  all  resident  species.  There 
are  fourteen  land  birds  resident,  and  I  picked  up  six  others  that  were 
evidently  'passers-by.'    Also  obtained  nests  and  eggs  of  most  of  them. 
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Am  seuding  yoa  (in  another  letter)  a  fall  account  of  their  habits,  which 
may  prove  interesting.  Of  the  fourteen  residents  at  least  eleven  will 
prove  new  to  science,  I  think.^  The  barn  owl  [undetermined  form,  pos- 
sibly new]  and  the  fruit  pigeon  [Alectrcenas  gganzini\  seem  similar  to 
those  of  Madagascar.  The  Tinnunculun  appears  different.  The  ^  flight 
less  bird^  proves  to  be  a  rail,  as  I  anticipated.  It  is  confined  to  the 
islands  of  Aldabra,  Assumption,  Astove,  and  Gosmoledo,  though,  as 
the  last  two  were  not  visited,  I  only  know  by  hearsay.^  The  most  con- 
spicuous water  bird  of  Aldabra,  which  may  be  identical  with  that  of 
Madagascar  and  Africa,  is  the  flamingo. 

"After  leaving  Aldabra  I  visited,  and  got  wrecked  upon,  Gloriosa 
Island,  near  Madagascar,  where  I  found  three  of  the  five  land  birds  to 
be  entirely  different  from  those  of  Aldabra,  and  expect  they  may  turn 
out  to  be  new.  Was  unable  to  get  to  Gosmoledo  and  Astove,  although 
three  attempts  were  made;  feel  certain  that  they  contain  something 
interesting." 

I.— BIRDS  FROM  THE  SEYCHELLES. 

Family  LARID^. 

1.  STERNA  BERNSTEINI.  Schlegel. 

One  specimen;  Flat  Island,  August  7. 

2.  STERNA  MINUTA,  Linnsus. 
i)ne  specimen;  Mahe,  April  2. 

.  3.  STERNA  AN^THETUS,  Scopoli. 

Two  82)eciuiens;   Mahe,  April  1,  the  other,  without  locality,  August. 

4.  ANGUS  STOLIDUS  (Linnaeus). 
Three  specimens;  Seche,  April  3. 

5.  GYGIS  ALBA  (Sparrmann). 
Two  s])ecimen8;  Mahe,  March  30. 

Family  STERCORARIID^. 
6.  MEGALESTRIS  ANTARCTICUS  (Lesson). 
One  specimen,  without  special  locality,  August  5. 

'The  number  of  new  forms  from  AMabra  which  I  have  been  able  to  make  out  is 
only  s«veii,  but  several  others  aoubtfully  referred  to  forms  already  known  may  prove 
to  be  really  distinct  when  actually  compared,  our  collection  lucking  the  necessary 
material  for  making  satisfactory  com  pari  sou  s.—K.  U. 

-The  Aldabra  and  Assumption  birds  prove  to  be  dift'ereut,  however,  the  latter  new 
to  science.  Both  forms  are  related  to,  but  quite  distinct  from,  the  Madagascar 
species,  DryoUmnas  cuvieri  (Pucheran).— R.  R. 
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Family  PROCELLARIIDiE. 
7.  PUFFINU3  TENEBROSUS,  Pelzelnf 
ruffinua  tetiebro8U8j  Pklzeln,  Ibis,  1873,  47  (King  George's  Sound;  Vienna  Imp. 

MU8.). 

Tliree  specimens ;  lie  Cousin,  May  7. 

Specific  characters. — Similar  to  P.auduboni,  Finsch,'  but  smaller  (wing 
slightly  shorter,  other  measurements,  except  length  of  nasal  tube,  very 
much  less),  tail  much  less  graduated,  and  under  tail-coverts  more  exten- 
sively dusky;  no  trace  of  whitish  spot  over  anterior  angle  of  eye;  lores 
and  ear-coverts  almost  wholly  dusky ;  outer  side  of  tarsus  almost  wholly 
dusky  (nearly  the  lower  half  quite  black),  and  outer  side  of  middle  toe 
also  chiefly  dusky;  anterior  margin  of  webs  dusky. 

I  refer  this  bird,  w  hich  is  obviously  distinct'from  P.  auduboni,  though 
nearly  related,  to  Pelzeln's  P.  tenebrosus  with  much  doubt.  The  latter, 
according  to  the  original  description,  lacks  the  dusky  anterior  raaigin 
to  the  webs,  and  there  are  certain  other  discrepancies;  but  unless  it  is 
P.  tenebrosus^  I  do  not  know  what  to  call  it. 

According  to  Finsch,^  P.  obscurus  (Gmelin)  "may  be  distinguished  at 
once  by  the  uniform  pure  white  under  tail  coverts,"  while  the  present 
bird  has  these  feathers  even  more  extensively  dusky,  as  well  as  rather 
darker  in  color  than  in  P.  auduboni.  It  seems,  however,  that  Mr.  Sal 
vin  diflferently  interprets  or  identifies  1\  obscurus^  since,  in  making 
comparison  between  different  specimens  of  what  he  calls  that  species, 
he  mentions,*^  as  exceptional,  a  specimen  from  Samoa,  in  which  "the 
.  erissum  is  white  in  the  middle  to  its  extremity,  the  sides  alone  being 
dusky,"  while  in  another  Samoan  bird  "the  central  feathers  of  the  eris- 
sum are  dusky,  tipi)ed  with  white." 

Possibly  the  present  bird  may  be  P.  obscuruSj  according  to  Mr.  Sal- 
vin's  view  as  to  what  constitutes  that  species;  but,  lacking  specimens 
for  comparison,  I  can  not  make  a  satisfactory  determination  of  the 
question. 

Measurements  *  of  Puffinus  tenebrosus  (?)  from  the  Seychelles. 
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■  The  nit-aHureinenta  in  this  table  are  m  inches. 


^Puffinus  auduboni,  Finsch,    Proc.  Zool.  Soc.  Loud.,  1872,  111,  (Atlantic  Ocean). 
P.  obscuruSy  Audubon  et  Anctorum,  nee  Procellaria  obscura,  Gmelm. 
n»ror.  Zool.  Soc.  Lond.,  1872,  p.  111. 
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MensnrementH  *  of  Puffinue  auduboni. 
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I 
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I 
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7.93  3.58,0.861.17 

,        I        I        I 


29   .271.581.80 


^  The  meaauremeuta  in  this  table  are  in  inches. 


Family  RALLID.E. 
8.  GALLINULA  CHLOROPUS  (Unnseus). 
Two  specimens;  La  Digue,  April  10. 

Family  ARDEID.^. 
9.  BUBULCUS  BUBULCUS  (Savigrny). 
One  si)ecimeu;  He  Coetivy,  August  10. 

10.  BUTORIDES  ATRICAPILLUS  (Afzelius). 
Two  Rpecimeus;  Mahe,  April  4,  and  La  Digue,  April  10. 

Family  PHAKTOXTID^. 
11.  PHAETON  CANDIDUS  (Drapiez). 
Three  specimens ;  Mali(3,  March  29,  30. 


Family  COLUMBID.Fl. 
12.  TURTUR  PICTURATUS  (Temminck)  (?). 

One  specimen;  Mahe,  July  19. 

Tills  si>ecimen,  an  adult  female,  differs  so  decidedly  in  coloration  from 
an  jidult  male  of  true  T.  pictitratus^  from  Madagascar,  that  I  very  much 
dimbt  whether  the  two  birds  are  i<lenticiil.     The  Mahe  specimen  is 
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altogether  paler  in  coloration,  the  back  and  lesser  wing-coverts  being 
light  rusty  chocohite,  instead  of  deep  violet- bay,  and  the  under  i)art8 
dull  vinaceous-buff,  instead  of  deep  vinaccous.  There  are  also  other 
minor  difierences.^ 

According  to  Dr.  Sclater^  this  bird  was  "certainly"  introduced  into 
the  Seychelles;  but  whether  from  Madagascar  or  Mauritius  is  not 
stated.  The  bird  found  in  Mauritius  is  *^  believed  by  Professor  Newton 
to  have  been  originally  introduced  there  from  Madagascar,^  and  Dr. 
Sclater  says*  that  a  Seychelles  skin  examined  by  him  did  not  differ 
from  Mauritius  examples.  Dr.  Abbott,  however,  is  positive  that  the 
Seychelles  bird  is  not  an  introduced  species,  but  a  native  of  the  islands. 

It  remains  to  be  seen  whether  adult  males  from  the  Seychelles  differ 
as  much  from  Madagascar  specimens  of  the  same  sex  as  does  the  female 
from  a  Madagascar  male.  From  the  nature  of  the  differences  observed, 
noted  above,  I  am  inclined  to  think  that  there  are  suiticient  differences 
existing  to  warrant  their  separation;  and  should  this  surmise  prove 
correct,  and  there  be  no  mistake  concerning  the  alleged  introduction  of 
the  Seychelles  bird  from  Mauritius,  then  the  logical  conclusion  would 
be  that  the  birds  of  the  last-mentioned  island  are  indigenous,  and  not 
introduced  from  Madagascar,  as  Professor  Newton  believed.  In  view 
of  the  above  facts,  I  propose  for  the  Seychelles  bird  the  name  Turtur 
abbotti. 

13.  TURTUR   ROSTRATUS,  Bonaparte. 

Two  specimens;  Mah6,  March  19  and  29. 

14.  ALECTRCENAS   PULCHERRIMA  (Scopoli). 

Five  specimens;  Mah^^,  March  30  and  July  22. 

Family  FALOONID^. 
15.  TINNUNCULUS   GRACILIS  (Lesson). 
Two  specimens;  Mahe,  March  28  and  April  4. 

Family  PSlTTACIDyE. 

16.  CORACOPSIS   BARKLYI,  E.  Newton. 
Two  specimens;  He  Praslin,  May  6. 

17.  PAL^ORNIS   WARDI,  E.  Ncwlon. 

One  specimen;  Mahe,  March. 


*It8  measaremeuts  are  as  foHowa:  Wing,  0.40  iuchos;   tail,  4.55;   ciilmcn,  0.75; 
tarsus,  O.GS. 
«Proc.  Zool.  Soc.  Lond.,  1871,  p.  693. 
3  Sclater,  loc.  cit. 
■*Loc.  cit. 

Proc.  N.  M.  95 33  ^  . 
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Family  OUCULID^. 

18.  CUCULUS   Sp?. 

No  si)ecimeii8  sent,  but  Dr.  Abbott  writes  that  a  gray  cuckoo,  rather 
larger  tbau  the  one  found  in  Madagascar,  occurs  on  Mahe.  He  saw  w 
fragmentary  specimen  in  the  possession  of  an  English  druggist  at  Pnrt 
Victoria. 

Family  MIGROPODID^:. 

19.  COLLOCALIA    PRANCICA  (Gmelin). 

Two  specimens;  Mahe,  April  17. 

Family  "TlxMELIID.E.'' 

20.  IXOCINCLA   CRASSIROSTRIS  (E.  Newton). 
Four  specimens;  Mahe,  March  28,  29. 

21.  COPSYCHUS   SECHELLARUM,  A.  Newton. 

Two  specimens;  Marianne,  April  11. 

Family  MUSClCAPIDiE. 
22.  TERPSIPHONE   CORVINA  (E.  Newton). 
Six  specimens;  La  Digue,  Ai)ril  9,  10;  Marianne,  April  11. 

Family  NEOTARINIID.E.       ' 

23.  CINNYRIS   DUSSUMIERI  (Hartlaub). 

Seven  specimens;  La  Digue,  April  9;  F^licite,  April  12;  He  Cousin, 
May  7;  Mahd,  March  28. 

Family  MELIPHAGID^. 
24.  ZOSTEROPS   SEMIFLAVA,  E.  Newton. 
One  specimen;  Marianne,  April  11. 

25.  ZOSTEROPS    MODESTA,  E.  Newton. 
Three  specimens;  Mahe,  March  28. 

Family  PLOOEID^. 
26.  NESACANTHUS   SECHELLARUM  (E.  Newton). 
Four  specimens;  He  Cousin,  May  7;  Marianne,  April  11. 
27.  FOUDIA   MADAGASCARIENSIS  (Linnaeus). 
Two  specimens;  Mahe,  March  28,  31. 
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II.  BIRDS  OF  THE  AMIRANTE  GROUP. 

FamUy  LABID^. 
1.  STERNA  BERNSTEINI,  Schlegel. 

lie  Poivre;  no  si)6ciineDs. 

2.  GYGIS  ALBA  (Spamnann). 

lies  Alphonse,  Des  Boches,  Poivre,  St.  Joseph,  and  D'Arros;  no 

specimens. 

3.  ANGUS  STOLIDUS  (LinDseus). 

lie  Poivre;  no  specimens. 

Family  PROOELLAEIID^. 

4.  PUFPINUS  SPHENURUS,  Gould. 

Two  specimens;  He  Poivre,  August  29.    Creole  name  Fouqust. 
(Abbott,  MS.) 

Family  DROMADID^. 

5.  DROMAS  ARDEOLA,  Paykull. 

He  Poivre;  no  specimens. 

Family  ARENARIIDJS. 
6.  ARENARIA  INTERPRES  (Linnaeus). 
lies  Poivre,  St.  Joseph,  and  D'Arros;  no  si)ecimens. 

Family  SCOLOPAOID^. 
7.  NUMENIUS  ARQUATUS  MADAGASCARIENSIS  (Linn»U8). 

One  specimen ;  lie  Poivre,  August  27. 

8.  NUMENIUS  PH^OPUS  (LinnflBus). 

lies  Alphonse,  Des  Roches,  Poivre,  St.  Joseph,  and  D'Arros;   no 

specimens. 

9.  TOTANUS  NEBULARIUS  (Gunnerus). 

One  specimen.  He  St.  Jot^eph,  August  29. 

FamUy  ABDEIDJS. 

10.  ARDEA  CINEREA,  LinnaBus. 

lies  Alphonse,  Poivre,  and  St.  Joseph;  no  specimens. 

11.  BUTORIDES  ATRICAPILLA  (Afjeelius). 

He  Alphonse,  August  24;  one  specimen.    Also  found  on  lies  Des 
Roches,  Poivre,  St.  Joseph,  and  D'Arros,  Me  Abbott,  MS. 
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12.  BUBULCUS  BUBULCUS  (Savigny). 

lies  Alphouse,  Des  Roches,  Poivre,  St.  Joseph,  and  D'Arros;  uo 
specimens. 

Family  PELE0AN1DJ3. 

13.  PELECANUS  RUFESCENS,  Gmelin. 

One  specimen ;  He  St.  Joseph,  Aagast  29. 

"A small  colony — perhaps  one  hundred  individuals" — said  by  Dr. 
Abbott  to  inhabit  He  St.  Joseph,  and  noteworthy  "as  being  the  only 
colony  of  pelicans  in  these  seas." 

Family  SULID^. 
14.  SULA  PISCATOR  (Linnaeus). 

One  specimen ;  He  St.  Joseph,  August  29.    Also  found  on  He  D'Arros. 

(Abbott,  MS.) 

15.  SULA  LEUCOGASTRA  (Boddaert). 

Three  specimens;  He  D'Arros,  August  30.  Also  found  on  He  Poivre 
and  St.  Joseph. 

"Creole  name,  '  CapucinJ'  Only  a  few  pairs  live  in  Aldabra.  Breeds 
in  considerable  number  in  Gloriosa;  also  in  the  Amirantes."  (Abbott, 
MS.) 

It  seems  that  Dr.  Abbott  confounded  this  species  with  the  gray  phase 
of  S.  piscaior;  at  least  the  only  specimens  which  he  sent  of  8.  leucogaster 
are  the  three  from  Isle  D'Arros,  Amirantes,  mentioned  above. 

Family  FEEGATID^. 
16.  FREGATA  ARIEL  (Gould). 

One  specimen ;  He  St.  Joseph,  August  29. 

The  name  ariel^  Gould,  having  been  quite  generally  cited  as  a  syno- 
nym of  minor,  Gmelin,  it  is  proper  that  I  state  here  my  reasons  for 
reinstating  it  as  a  specific  name: 

A  reference  to  Gmelin's  diagnosis  and  the  descriptions  and  figures 
upon  which  it  is  based  proves  beyond 'question  that  the  name  minor  be- 
longs to  the  small  intertropical  form  ofF.  aquila.  The  bird  under  consid- 
eration is  unquestionably  a  distinct  specdes  from  F.  aquila^  being  readily 
distinguished  from  the  small  form  to  which  the  name  minor  belongs  by 
several  very  i)ositive  characters,  involving  not  only  differences  of  color- 
ation, but  of  form  and  dimensions  also.  That  the  name  F,  ari€l(  Gould) 
belongs  to  this  distinct  species  I  have  been  able  to  determine  positively 
by  the  assistance  of  Mr.  Witmer  Stone,  conservator  of  the  ornitholog- 
ical section  of  the  Philadelphia  Academy  of  Natural  Sciences,  who,  at 
my  request,  kindly  examined  Gould's  types  in  the  collection  of  that 
institution.    The  characters  of  F,  ariel  are  as  follows: 

/Specific  characters, — Much  smaller  than  F.  aquila  minor y  with  very 
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much  shorter  and  slenderer  bill  and  smaller  feet.  Xdult  male  with  a 
transverse  patch  of  white  on  each  flank. 

Adult  male, — ^No.  128775,  U.S.N.M.,  lie  St.  Joseph,  Amirante  group, 
Indian  Ocean,  August  29,  1892;  Dr.  W.  L.  Abbott:  Plumage  black, 
duller,  and  inclining  to  dark  grayish  brown  on  tertials  and  under  parts, 
the  lanceolate  feathers  of  the  top  of  the  head,  hind  neck,  back,  and 
scapulars,  as  well  as  some  of  the  smaller  wing-coverts,  very  slightly 
glossed  with  dull  greenish  and  purplish  (the  former  prevailing) ;  outer 
webs  of  rectrices  faintly  glossed  with  puri^le.  A  conspicuous  trans- 
verse, somewhat  crescentic,  patch  of  white  on  each  flank.  Shafts  of 
rectrices  pale  brown  or  brownish  white  on  under  surface.  "  Bill  brown- 
ish horn;  gular  pouch  red;  feet  black;  irides  brown."    (Abbott,  MS.) 

Total  length  (before  skinning),  30.50  inches;  wing,  20;  tail,  13; 
middle  feathers,  5.70;  culmen,  3.30;  greatest  width  of  bill  at  base, 
0.92;  depth  at  base,  0.95;  depth  through  narrowest  part,  0.42;  middle 
toe,  1.80. 

Family  PERDICID^. 
17.  "  PARTRIDGE." 

Introduced  from  Madagascar,  via  Mauritius,  into  lies  des  Roches, 
Poivre,  and  D'Arros.     (Abbott,  MS.) 

Family  COLUMBIDiE. 

18.  TURTUR  SATURATUS,  Ridgway. 

Turtur  gaturaius,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XVI,  No.  953,  Advance  sheet, 
August  16,  1893,  p.  4. 

Specific  characters. — Similar  to  T,  aldahranus^  Sclater,  but  much 
darker;  the  whole  back  rich  purplish  chocolate,  the  head,  neck,  and 
chest  similar,  but  slightly  paler;  light-colored  tips  to  rectrices  more 
restricted  and  more  tinged  with  gray  (wholly  gray  in  adult  female); 
adult  male  with  sides  of  neck  distinctly  glossed  with  green. 

HahitaL — Amirante  group  (He  Poivre;  He  Alphonse!). 

Tyjpe.— No.  128725,  U.S.N.M.,  male  adult.  He  Poivre,  August  22, 
1892;  Dr.  W.  L.  Abbott.  "  Bill  whitish  horn  at  tip,  cere  and  base  livid 
purple;  feet  livid  purple  in  front,  leaden  behind."    (Abbott,  MS.) 

Not  having  any  adult  male  from  He  Alphonse,  I  am  somewhat 
doubtful  regarding  the  question  of  whether  the  birds  of  that  island 
and  He  Poivre  are  identical.  An  adult  female  from  He  Alphonse  is 
in  general  characters  similar  to  the  male  from  He  Poivre,  but  has  the 
wings,  rump,  upper  tail-coverts,  and  middle  tail  feathers  much  browner 
(very  nearly  Prout's  brown  on  upper  tail-coverts),  while  the  terminal- 
spaces  of  the  tail  feathers  are  wholly  gray  or  else  tinged  with  brown, 
there  being  no  white  whatever.  There  is  only  a  trace  of  green  gloss  on 
the  sides  of  the  neck,  and  this  is  observable  only  in  certain  lights. 
The  dimensions  are  considerably  smaller  than  in  the  He  Poivre  bird, 
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but  not  being  greater  than  between  males  and  females  of  T.  aldabranus^ 
the  difference  is  audoubtedly  merely  sexual. 

A  young  female  ftom  He  Alphonse  is  similar  to  the  adult  but  still 
browner,  the  upper  tail-coverts,  etc.,  approaching  chestnut,  the  wing- 
coverts  and  some  of  the  remiges  tipped  with  chestnut,  and  the  terminal 
tail  spaces  largely  rusty  brown. 

Family  "  TIMELIIDiE.^ 

19.  IXOCINCLA  CRASSIROSTRIS  (E.  Newton). 
One  specimen;  He  Poivre,  August  27. 

20.  COPSYCHUS  SECHELLARUM  (E.  Newton). 

One  specimen ;   lie  Alphonse,  August  24.     ( Introduced, yi<2€  Abbott, 

-MS.) 

Family  PLOCEIDiB. 

21.  FOUDIA  MADAGASCARIENSIS  (Linnaeus). 

Two  specimens;  He  des  Boches,  August  26.  (Introduced,  fid^ 
Abbott,  MS.) 

22.  ESTRELDA   ASTRILD  (Linnaeus). 

Two  specimens;  He  Alphonse,  August  24.     (Introduced,  /frf€  Abbott, 

MS.) 

Family  FRINGILLID^. 
23.  PASSER  INDICUS,  Jardine  and  Selby. 

lies  des  Roches,  Poivre,  St.  Joseph,  and  D'Arros;  no  specimens. 
(Introduced,  fide  Abbott,  MS.) 

24.  SERINUS  ICTERUS  (Bonnaterrc). 

One  specimen ;  He  des  Roches,  August  26.  (Introduced,  fide  Abbott, 
MS.) 

III.— BIRDS  FROM  FLAT  ISLAND. 

Family  LARID^S:. 

1.  STERNA  MINUTA  (Linnaeus). 

Creole  name,  ^^Fmichon.^^    (Abbott,  MS.) 

2.  GYGIS  ALBA  (Sparrmann). 

Family  SCOLOPACID^. 

3.  NUMENIUS  PH^OPUS  (Llnnatis). 
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Family  ARDBID.^. 
4.  BUTORIDES  ATRICAPILLUS  (Afzelius). 
No  specimens  of  any  of  these  species  were  received  from  Flat  Island. 

v.— BIRDS  FROM  COETIVY. 

Family  LARID^. 

1.  QYGIS  ALBA  (Sparrmann). 

Family  SCOLOPAOID^. 
2.  NUMBNIUS   PH^OPUS  (Linnseus).  ' 

Family  ARDEID.^5. 

3.  BUTORIDES  ATRICAPILLUS  (Afzelius). 

4.  BUBULCUS  BUBULCUS  (Savigny). 

Family  FREGATID.E. 

5.  FREGATA  ARIEL,  Gould? 

(Possibly  F.  aquila  minor,  since  J)r.  Abbott  did  not  distinguish  the 
two  species.) 

Family  PHASTANID^. 

6.  "PARTRIDGE." 

(Introduced, ^/f6  Abbott,  MS.) 

None  of  the  species  found  on  Ooetivy  were  collected  by  Dr.  Abbott. 

VI.— BIRDS  FROM  PROVIDENCE  ISLAND. 

Family  LARID.^.. 

I.  STERNA  BERNSTEINI,  Schlegel. 

Two  specimens,  August  17. 

2.  STERNA  MELANAUCHBN,  Temminck. 
Three  specimens,  August  17. 

3.  ANGUS  STOLIDUS  (Linnaeus). 
One  specimen,  August  14. 

4.  GYGIS  ALBA  (Sparrmann). 

No  specimens. 

Family  DKOMADID.E. 

5.  DROMAS  ARDEOLA,  PaykuU. 

Three  specimens,  August  18. 
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Family  ARENAKIID^. 
6.  ARENARIA  INTERPRES  (Linnaeus). 
One  specimen,  August  14. 

Family  (^HARADRIID^. 

7.  iEGIAHTIS  QEOPFROYI,  Wagler. 
No  8j)ecimenR. 

VII.— BIRDS  FROM  ASSUMPTION  ISLAND. 

Family  LAKID^. 
1.  QYGIS  ALBA  (Sparrmann). 
No  sperimens  and  no  notes. 

Family  SCOLOPACID^. 

2.  NUMENIUS  PH^GOPUS  (Linnseus). 

No  specimens. 

Family  RALLID.E. 

3.  DRYOLIMNAS  ABBOTTI,  Ridgway. 

Rougetiug  abhotiij  Rid^rway,  Tho  Auk,  XI,  January,  1894,  74  (Assumption  Island; 

U.S.N.M.). 

SpeHfic  characters. — Similar  to  D.  cuvieri  (Pucberan),  but  upper  i)arts 

very  much  lighter  and  grayer,  bhick  streaks  on  back  narrower,  and  size 

less,  the  wing  especially.     Differs  from  B,  aldabranus  (Giinther)  in  the 

streaked  back  and  scapuhirs. 

T\jpe.—^o.  128826,  U.S.N.M.;  Assumption  Island,  September  18, 1892; 
Dr.  W.  L.  Abbott.    Four  specimens,  September  18. 

Family  SULII).^.. 

4.  SULA  PISCATOR  (Linnaeus). 
No  specimens. 

5.  SULA  CYANOPS,  SundevaU. 

One  specimen,  September  18.  ^*  Creole  name,  ^Fou  generaV  A  few 
breed  in  Assumption,  laying  a  single  q^^  on  bare  ground  on  sand  dunes. 
Common  in  Glorlosa  Island  and  lie  Lise,  and  also  found  in  several  of 
the  Amirantes,"    (Abbott,  MS.) 

6.  SULA  ABBOTTI,  Ridgway. 

Sulaabhoiti,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XVI,  1890,  p.  599  (Assumption  Island; 
U.S.N.M.). 
Specific  characters. — Most  like  8.  cyanops,  SundevaU,  but  bill  much 
more  robust,  and  coloration  different,  the  prevailing  color  of  the  wings 
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and  tail  deep  black  instead  of  grayish  brown,  the  wing  feathers  (both 
remiges  and  coverts)  with  inner  weba  and  bases  largely  and  abruptly 
pure  white,  and  the  upper  tail-coverts  and  flanks  marked  with  guttate 
or  wedge-shaped  spots  of  black. 

Type.—^o.  128761,  U.S.N.M.,  adult  male,  Assumption  Island,  Indian 
Ocean,  September  18, 1892;  Dr.  W.  L.  Abbott:  Head,  neck,  back,  rump, 
upper  tail-coverts,  and  entire  under  parts  pure  white;  scapulars  and 
wing  coverts  pure  white  basally,  grayish  black  terminally,  the  former 
mostly  concealed,  but  frequently  exposed  as  angular  spots  or  streaks, 
particularly  on  the  lesser  and  middle  wing-coverts ;  greater  coverts  with 
inner  webs  pure  white,  except  at  tip;  remiges  and  primary  coverts  black 
superficially,  but  inner  webs  of  secondaries  chiefly  (those  of  innermost 
feathers  wholly)  pure  white,  and  those  of  the  primaries  also  largely  pure 
white,  this  color  reaching  to  the  shaft  on  the  basal  portion  of  the  first 
quill,  which  also  has  the  outer  web  white,  and  the  shaft  yellowish  white, 
at  base;  on  the  innermost  primary  the  white  forms  a  broad  edging  which 
extends  nearly  to  the  tip,  gradually  running  out  to  the  edge,  but  at  the 
base  occupying  the  entire  width  of  the  web.  Tail  deep  black,  the  feath- 
ers (except  middle  pair)  sharply  tipped  with  pure  white,  and  broadly 
edged  with  tlie  same  at  the  base.  Each  of  the  upper  tail-coverts  has 
a  large  wedge-shaped  median  spot  of  black,  and  many  of  the  feathers 
of  the  flanks  are  similarly  marked.  *'  Iris  dark  brown  ;  feet  leaden 
gray,  lower  parts  of  webs  black;  tip  of  bill  [for  about  1  inch]  black; 
[rest  of]  bill  fleshy  white;  orbital  skin  black;  gular  pouch  light  green." 
(Abbott,  MS.) 

Total  length  (skin),  about  28  inches;  wing,  18;  tail,  8.40,  outer  feath- 
ers 3.20  shorter;  culmen,  4.40;  depth  of  bill  at  base  (in  front  of  lores), 
1.65,  width  at  same  point,  1.22;  tarsus,  2;  middle  toe,  3.50. 

This  fine  si)ecies  is  a  little  larger  than  S.  cyanops^  and  of  similar  gen- 
eral appearance,  but  differs  very  much  both  in  form  and  coloration. 
The  bill  is  much  heavier  than  in  that  species,  for  while  but  little  longer 
it  is  altogether  deeper  and  broader  through  the  base.  The  serrations 
of  the  tomia  are  also  much  coarser.  The  tarsus  is  decidedly  shorter, 
but  the  toes  much  longer,  than  in  H.  cyanoptt,  and  the  covering  of  both 
legs  and  feet  is  far  rougher  than  in  that  or  any  other  species  of  the 
genus.  -  As  to  coloration,  the  most  conspicuous  features  are  the  sharply 
defined  wedged-shaped  black  markings  on  a  pure  white  ground,  on  the 
upper  tail-coverts  and  flanks,  the  extensively  white  inner  webs  of  the 
remiges,  and  the  positively  black,  instead  of  brown,  general  color  of 
wings  and  tail.  Wherever  the  white  and  the  black  come  into  juxtapo- 
sition there  is  always  a  bold  line  of  junction,  and  in  no  case  a  gradual 
shading  together  of  the  two  colors. 

"Creole  name,  'Fan  haenP  A  few  breed  on  Assumption,  Said  not  to 
be  found  on  any  other  island  in  these  seas."    (Abbott,  MS.) 

Judging  from  the  description  in  Taczanowski's  Ornithologie  du  Perou,^ 

I  Vol.  Ill,  p.  4S3. 
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S.  variegataj  Tscbudi,  of  the  coast  of  Pern,  somewhat  resembles  this 
species  in  coloration,  having,  like  it,  the  flanks  (also  the  back)  spotted 
with  black,  and  the  inner  webs  of  the  remiges  and  rectrices  white 
basally;  but  8.  variegate  is  a  bird  of  very  different  proportions,  having 
a  very  slender  bill  (like  that  of  8,  nebouxi)  and  proportionally  more 
graduated  tail,  with  much  narrower  and  more  pointed  feathers,  besides 
being  considerably  smaller  in  all  its  dimensions. 

Just  what  differences  of  coloration  exist  between  adults  of  the  two 
species  I  am  not  able  to  state,  since  the  single  specimen  of  S.  variegatn 
which  I  have  been  able  to  examine  is  an  immature  bird. 

Comparative  measurements  of  Sula  ahhotti,  S.  cyanopSf  S.  nebonri,  and  S.  variegata, 

specie,.      '  ^""'TealtJ^.'"*'"  j  ^io.. !    r.i..    an^n..Lr...  ^^^^^l  S    Ir^' 
I  j  !  I  I  I  at  l>:i80.  at  Uaw. 


S.  abbotti... 
S.  cyanops . . 
S.  neboiixi . . 
S.variegata. 


One ,     18.00  ,    ^•*"  4.40 


Eight  (average) 1    16.92;    l'^    \      3.96 


3.20» 

7.00 

3.25 


Seven  (average) 16.73  ,    ^    ;      4.20 

I  4.39 

One    (immature,   but  '  14.50  I    ^^^    '      3.58 
full  grown).  2.75 


Inehet. '  Tnehrt.    Tnchet.    Jnehrt. 
2.00  i       3.50  .       1.-J2       1.65 

I  i 

2.19         3.01  ;       1.07       1.45    I 

I  I 


8.96     ,       ^  Oft         2.07  I       2.87  .94       1.25 


1.90         2.40  ,         .82       1.15 


•The  aecoiul  meiwiirenient  indieaten  the  dirt'erewt-e  In  length  between  the  longefit  and  shorttwt  rec- 
tricea. 

Family  FREGATID^. 

7.  FREGATA  AQUILA  MINOR  (Gmelin). 

No  specimens. 

Family  PHAETONTID^. 

8.  PHAETON  RUBRICAUDUS,  Boddaert. 

One  specimen,  September  18. 

"  Breeds  on  Assumption  and  Gloriosa.    Nest-s  on  the  ground  in  dense 
thickets  or  under  a  bush.''     (Abbott.  MS.) 

Family  COLUMBID.F.. 
9.  TURTUR  ALDABRANUS.  Sclater? 

No  specimens. 

Family  CUCTTLlD.l^:. 

10.  CENTROPUS  INSULARIS,  Ridgway. 

Ceniropua  insnlariSf  Ridgway,  Proc.  U.  8.  Nf|t.  Mus.,  XVII,  1894,  p.  373  (Assnmp- 

tion  Islaml;  IT.S.N.M  ). 

Specific  characters. — Quite  identical  in  nn])tial  plumage  with  €,  fott^^« 

(Miiller);  in  other  plumages,  however,  very  much  paler,  the  ])osterio»' 

under  parts  barred  with  pale  brownish  buft'  and  dusky,  in  nearly  equal 

quantity  (uniform  ^eeaish  dusky  in  corresponding  plumage  of  C 
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-Aldabra  and  Assumption   islands. 
.,  female,  adult,  Aldabra,  October,  1892, 


lower  pale    horny;    irides  red; 


(Type,  I^o.   128715, 

"Ux)per  mandible 

feet  bluish   black." 


Hahiiat,' 
U.S.N.M. 
homy  brown; 
(Abbott,  MS.) 

Measurements  vary  so,  both  in  this  form  and  in  0.  ioulou^  that  I  have 
been  unable  to  derive  any  satisfactory  character  from  them.  The  pres- 
ent bird  appears,  however,  to  have  almost  invariably  smaller  feet  than 
(J,  toulou^  as  the  following  measurements  shoM- : 

MeasuremefUs  of  Centropus  toulou. 


Mnaeum 
uumber. 

A.N.J 

n8599« 

A,N.> 

A.N.i 

Sex  and 
age. 

Malea<l.. 
Female  ail 
Female  ad 

Locality. 

Mfldaga»car . 

do 

do 

do 

Date. 

1873 
1879' 

Winit.l  Tail. 


I   Cul- 
4  men. 


Depth 
of  bill. 


Tar- 


Outer 
toe. 


Inehet.Jnehet.  Inehe*,  Inches.  Ine}w9.\  Inches. 

0.63       1.85  i     1.2U 

.  65  ,     1. 65  ,     1. 15 

.60  I     1.07  I     1.17 

.52       1.50  •      .98 


6.55 

9.60 

1.32 

5.85 

9.50 

1.28 

6.45 

8.70 

1.30 

5.85 

9.20 

1.17 

>  Cabinet  of  Alfred  Newton. 


«  U.  S.  N.  M. 


Measurements  of  Cvniropus  insularis. 


F.S.N.M. 


128717 
128714 
128716 
128715 
128712 


Sex  and 

age. 


Male  ad.. 
Female  ad 
Male  ad  .. 
Female  ad 
Male  ad  . . 


Locality. 


Aldabra 

do 

do 

do 

Assumption. 


Dale. 


Wing. 


I 


Tail. 


Cnl- 

nu'n. 


Depth 

of  bill. 


Nov.  18  I     5.95 
Sept.  25       6. 70 
Oct.      4 
Oct.      3 
Sept.  18 


Inches.  Inches.  Inches.   Inchen. 


6.00 
6.60 
5.85 


9.35 
10.25  ; 

9.75 
10.80  I 

8.70  , 


1.10 
1.30 
1.12 
1.20 
1.10 


I 


U.  50 
.60 
.55 
.60 
.55 




T«r. 

Outer 

HUH. 

toe. 

Inches. 

1.32 

1.00 

1.50 

L13 

L43 

L05 

1,50 

1.12 

1.45 

1.03 

Family  NE0TARINIID.15. 

11.  CINNYRIS  ABBOTTI,  Ridgway. 

Cinnyris  ahhotti,  Ripoway,  Proc.  U.  S.  Nat.  Mus.,  XVII,  1894,  p.  372  (Assumption 
Island;  U.S.N.M.). 

Specific  characters. — Similar  to  C.  alddbrmisis^  but  with  under  parts 
I)Osterior  to  maroon-bay  pectoral  band  almost  entirely  sooty  black,  with 
flanks  more  or  less  extensively  light  yellowish  gray;  upper  tail-coverts 
glossy  violet-black,  tipped  with  metallic  greenish  blue.  Female  similar 
to  that  of  C.  aldabrensis. 

^afti^at.— Assumption  Island.  (Type,  No.  128680,  U.S.N.M.,  male 
adult,  Assumption  Island,  September  18, 1802;  Dr.  W.  L.  Abbott.) 

MeasuremenU  of  type. — Length  (skin),  3  inches ;  wing,  2.22 ;  tail,  1.62; 
exposed  culmen,  0.70;  tarsus,  0.67;  middle  toe,  0.40. 

Pour  specimens,  September  18. 


Family  CORVID^. 

12.  CORVUS  SCAPULATUS,  Daudin. 

One  specimen,  September  18. 
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VIII.— BIRDS  FROM  GLORIOSA  ISLAND. 

Family  LARID^.. 

1.  STERNA  BBRNSTEINI,  Schlegel. 

One  Ri>e<*iint'ii,  Jtimiary  29. 

2.  STERNA  MEDIA.  Horsfield. 

()iH»  siMMMiiuMi,  Jan  nary  25. 

\\:  STERNA  FULIGINOSA,  Qmelin. 

Three  8}>eeiniens,  .lannary  23-February  1. 

(.  STERNA  MELANAUCHEN,  Temminck. 

No  si)ecinien8. 

Family  DROMADII)^.. 

r>.  DROMAS  ARDEOLA,  PaykuU. 
No  specimens. 

Family  AKENAKIID^. 

(i.  ARBNARIA  INTERPRES  (Linnaeus). 
No  8i)e<^iinenK. 

Family  SC()LOPA(^JD.li:. 

7.  TOTANUS  NEBULARIUS  (Qunnenis). 
No  specimens. 

K.  NUMENIUS  PH^OPUS  (Linnaeus). 

No  si»e<*imens. 

Family  AHDEID.^i:. 


No  specimens. 


9.  ARDEA  CINEREA,  Linnaeus. 

Family  SULID/E. 

10.  SULA  CYANOPS,  Sundevall. 

One  si)ecimen,  Febrnary  1.  "Breeds  in  considerable  numbers  on  the 
nei^hborini?  lie  de  Lise."    (Abbott,  MS.) 

11.  SULA  PISCATOR  (Linnaeus). 

Three  si)eciniens,  Jannary  lS-20. 

Only  the  pay,  wliite-tailed  plnmage  of  this  species  seems  to  have 
been  seen  on  (lloriosa.  "Very  common  upon  Gloriosa,  nesting?  ii|K)Ii 
*Fouche'  trees,  15  to  20  feet  from  tlie  g:round.  At  the  time  of  my 
visit  they  were  building;  their  nests  and  some  had  already  laid  e<rffs. 
They  were  by  far  the  commonest  species  of  booby  on  the  island." 
(Abbott,  MS.) 

Digitized  by  LjOOQ IC 


18©5.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  525 


Family  FREGATID.^. 

12.  FREGATA  AQUILA  MINOR  (Gmelin)f 

Since  no  specimens  were  collected  and  as  Dr.  Abbott  did  not  distin- 
guish between  the  two  species,  it  is  aucertain  whether  the  Fri|jate  birds 
observed  at  Gloriosa  were  this  form  or  F.  ariel,  Gould.  (See  under 
Amirautes,  page  516.) 

Family  PHAfiTONTID^:. 

13.  PHA£:T0N  RUBRICAUDUS,  Boddaert. 

One  specimen,  January  23. 

Family  PHASIANID^. 
14.  GALLUS  FERRUGINEUS,  Gmelin,  variety. 

No  specimens. 

*^The  common  fowl  has  become  wild  and  is  plentiful  in  the  jungle 
upon  Gloriosa.  They  are  quite  shy  and  by  no  means  easy  to  shoot. 
The  crowing  of  the  cocks,  continually  heard  in  all  directions,  gives 
evidence  of  their  numbers.  They  show  little  tendency  toward  rever- 
sion to  the  orighial  jungle- fowl  type,  varying  much  in  color,  though 
probably  the  *red  dunghill'  cock  and  brown  hen  with  yellow  legs  pre- 
dominate. The  length  of  the  spurs  of  some  of  the  cocks  is  remarkable.^' 
(Abbott,  MS.) 

Family  GOLUMBID^E. 

15.  TURTUR  COPPERINGI,  Sharpe. 

One  specimen,  January  25. 

Family  BUTBONIDJ5. 

16.  MILVUS  ^GYPTIUS  (GmcUn). 

No  specimens. 

Family  0ORA0IID.E. 

17.  EURYSTOMUS  GLAUCURUS  (MuUer). 

•    No  specimens. 

Family  '<TIMELIID.35.'' 

18.  IXOCINCLA  MADAGASCARIENSIS  ROSTRATA,  Ridgway? 

Three  specimens,  January  18-26. 

"Not  common.  Has  an  entirely  different  note  to  that  of  its  near 
relative  of  Aldabra.  All  the  specimens  obtained  were  in  extremely 
worn  plumage.''  ^    (Abbott,  MS.) 


'Owing  to  their  bad  condition  of  plumage,  I  have  not  been  able  to  make  ont 
satisfactorily  whether  the  Gloriosa  and  Aldabra  birds  of  this  species  are  really  differ- 
ent or  not. — R.  R. 
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Family  UIKUNDINID.^. 
19.  CLIVICOLA  RIPARIA  (Linnaeus). 
One  specimen,  January  29.     ''  Not  common."    (Abbott,  MS.) 

Family  NECTARINIID.E. 

20.  CINNYRIS  SOUIMANGA  (Gmelin).' 

Four  specimens,  January  18-29.  "  Common  in  Gloriosa.  A  very  few 
were  nesting  at  the  time  of  our  visit."    (Abbott,  MS.) 

Family  MELlPHAGlD.li:. 

21.  ZOSTEROPS  MADAGASCARIENSIS  aLORIOSA,  Ridgway. 

ZonteropB  madagascariengia  glorioew,  Ridgway,  Proc.  U.  S.  Nat.  Mu8.,  XMl,  1^ 
p.  372,  (Gloriosa  Island),  U.S.N.M. 

Suhspecifie  characters, — Very  similar  to  true  Z.  madagascarienm 
(Gmelin),  but  larger  (?),  upper  parts  less  vivid  olive-green,  and  under 
tail-coverts  brighter  yellow. 

Habitat— Gloriosa  Island.  (Type,  No.  128706,  U.S.N.M.,  female  adult, 
Gloriosa  Island,  January  25, 1893;  Dr.  W.  L.  Abbott.) 

MeoHurements  of  type. — Length  (before  skinning),  4.50  inches;  wing, 
2.17;  tail,  1.42;  exposed  culmen,  0.40;  tarsus,  0.65;  middle  toe,  0.38. 
*'Hill  black;  base  of  lower  mandible  leaden;  irides  pale  brown;  feet 
leaden."    (Abbott,  MS.) 

Having  only  one  specimen  of  true  Z.  madagascariensis  for  compari- 
son, I  am  not  quite  satisfied  of  the  propriety  of  separating  the  Gloriosa 
bird,  which  I  do  more  in  deference  to  Professor  Newton's  views  than  to 
my  own  convictions. 

Four  specimens,  January  18-25.  ''Is  the  commonest  land  bird  upon 
Gloriosa."    (Abbott,  MS.) 

Family  COBVID^. 

22.  CORVUS  SCAPULATUS,  Daudin. 

No  specimens. 

IX.—BIRDS  FROM  ALDABKA  ISLAND. 

Family  LAKID.E. 

1.  STERNA  BERNSTEINI,  Schlegel. 
No  specimens.    "Common.''    (Abbott,  MS.) 

2.  STERNA  FULIGINOSA,  Gmelin. 

No  specimens.  *"  Wide-awake;'  rare  in  Aldabra,  but  vast  numbers 
breed  on  He  Lise,  close  to  Gloriosa  Island."    (Abbott,  MS.) 

3.  STERNA  MELANAUCHEN,  Tcmminck. 
One  specimen,  November  29.     "Common."    (Abbott,  MS.) 
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4.  ANGUS  STOLIDUS  (Linnasus). 

One  specimen,  October  15.  "Creole  name,  'Maqua;'  common,  breed- 
ing in  thousands  on  small  islets  in  tbe  lagoon."    (Abbott,  MS.) 

5.  GYGIS  ALBA  (Spamnann). 

Two  specimens,  October  9.  "Creole  name,  'Gaulin';  common." 
( Abbott,  MS.) 

Family  DROMADIDiK. 

6.  DRGMAS  ARDEGLA,  PaykuU. 

Two  specimens,  October  8  and  November  5.  "Creole  name,  *  Cav- 
alier.' In  large  flocks  along  the  shore  and  in  the  lagoon.  Also  found  on 
Gloriosa  Island,  the  Seychelles,  aud  Providence  Bank."    (Abbott,  MS.) 

Family  CHARADRIID.^i:. 

7.  ^GIALITIS  GEOFFROYI  (Wagler). 

Tbi^ee  specimens,  October  6-November  8.  "Rather  common."  (Ab- 
bott, MS.) 

Family  ARENARIID.E. 

8.  ARENARIA  INTERPRBS  (Linnasus). 

F<>ur  specimens,  October  5-November  10.  "Creole  name  Alottette. 
Very  common  in  all  tlieislmuls  visited."    (Abbott,  MS.) 

Family  SCOLOPAC1D.K. 

9.  ACTITIS  HYPOLEUCOS  (Linnaeus). 

One  specimen,  October  6.  **  Creole  name ' Baise  rocheJ  Not  common 
in  Aldabra.^    (Abbott,  MS.) 

10.  TRINGA  FERRUGINEA,  Brunnich. 

Two  specimens,  November  G.  ''A  small  flo<?k  met  with  in  the  lagoon." 
(Abbott,  MS.) 

11.  TOTANUS  GLAREOLA  (Linnaeus). 

One  specimen,  December  17.     ^*  A  rather  scarce  species."     (Abbott, 

MS.) 

12.  TOTANUS  NEBULARIUS  (Gunnerus). 

One  specimen,  November  G. 

13.  CALIDRIS  ARENARIA  (Linnaeus). 

Four  specimens,  October  8-November  10.    ''Common."    (Abbott,  MS.) 

14.  NUMENIUS  ARQUATA  MADAGASCARIENSIS  (LinnseuB). 
No  specimens.     "Not  common."     (Abbott,  MS.) 
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15.  NUMENIUS  PH^OPUS  (Linnaus). 

Three  specimeus,  September  22-October  6.  "Common,  also  at  Glo- 
riosa  Island."    (Abbott,  MS.) 

Family  EALLID.E. 
16.  DRYOLIMNAS  ALDABRANUS  (Giinther). 

IJioutjeHuH  aldabranuSf  Riikjway,  Proc.  IT.  S.  Nat.Mus.,  XVI,  1893,  p.  598  (Aldabra 
Island;  U.S.N.M.).] 

Specific  characters. — Similar  to  J),  ahhotti^  of  Assumption,  but  with- 
out trace  of  dusky  streaks  on  dorsal  region,  and  with  white  bars  on 
belly  and  danks  much  less  distinct  (sometimes  almost  wanting). 

No.  128835,  U.S.N.M.,  Aldabra  Island,  October-iO,  1892;  Dr.  W.  L 
Abbott.  Length  (before  skinning),  12.50  inches;  "irides  chestnut 
brown;  feet  blackish  brown;  bill  black;  base  i)iuk." 

Eight  adults  from  Aldabra  compared  with  four  from  Assumption 
Island  agree  in  the  above-mentioned  characters.  In  the  specimen  (No. 
1288.55 )  there  is  scarcely  a  trace  of  white  bars  on  the  abdomen,  while 
those  on  the  Hanks  and  thighs  are  nearly  obsolete.  Other  si)ecimens, 
however,  have  these  markings  well  developed,  though  never  so  broad 
and  distinct  as  in  1>.  abbotti,  while  in  none  of  them  is  there  even  a  trace 
of  the  blackish  streaks  on  the  back,  which  are  very  conspicuous  in  all 
the  birds  from  Assumption. 

'•Very  common  on  all  the  islets  of  the  Aldabra  group,  abounding 
on  even  the  smallest,  which  do  not  contain  more  than  half  an  acre, 
excepting  Orand  Terre,  where  it  has  been  exterminated  by  the  cats, 
which  run  wild  there.  Excessively  tame  and  unsuspicious  as  well  as 
inquisitive,  they  run  up  to  inspect  any  stranger  who  invades  their 
habitat,  occasionally  even  picking  at  his  toes.  Each  pair  seem  to  reserve 
a  certain  area  of  jungle  for  their  own  use  and  chase  oft*  all  intruders  of 
their  own  kind.  They  are  very  noisy,  particularly  in  the  mornings  and 
evenings.  The  most  common  note  is  a  clear  short  cry,  or  rather  whistle, 
repeated  twelve  or  fifteen  times.  While  whistling  the  bird  standserect 
with  his  neck  full  length  and  bill  elevated,  seemingly  greatly  enjoying 
his  own  musical  performance.  Often  a  j)air  joins  in  a  duet,  the  male 
and  female  standing  c^lose  together  facing  each  other.  Another  note  is 
a  sort  of  squeak  and  appears  to  be  a  sign  of  anger.  They  also  make  a 
series  of  short  grunts,  which  seems  to  be  a  love  note  and  is  also  used 
in  calling  up  their  young.  These  birds  fight  among  themselves  quite 
fiercely,  flying  at  each  other  like  game  cocks.  One  frequently  gets  the 
other  on  his  back,  pinning  him  down  and  pecking  at  him.  The  battle 
is  (quickly  decided  and  the  vanquished  gets  up  and  runs  away  pursued 
by  the  conqueror,  who,  however,  soon  halts  and  drawing  himself  up  to 
his  full  height  whistles  a  ptean  of  victory.  They  do  not  seem  to  indict 
much  injury  upon  each  other  in  tliese  combats.  Their  food  is  anything 
organic  that  they  can  pick  up;  they  never  scratch  like  fowls,  but  poke 
around  among  the  dry  leaves  with  their  bills.    The  few  people  who  lived 
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upon  Aldabra  told  me  that  the  rails  were  very  destructive  in  the  gardens 
and  also  ate  the  fowls'  eggs,  but  so  far  as  I  myself  observed  they  do  no 
damage  whatever.  They  are  extremely  quick  in  their  movements,  dart- 
ing and  dodging  about  the  jungle  with  great  activity.  They  are  not 
absolutely  flightless,  but  use  their  wings  to  assist  them  in  leaping,  being 
able  to  jump  and  flutter  from  2  to  5  feet  oft*  the  ground.  In  the  open 
they  can  easily  be  caught  by  a  man,  but  once  in  the  jungle  no  terrier 
can  catch  them. 

*'On  my  first  arrival  in  Aldabra,  in  September,  a  few  pairs  were 
breeding,  but  the  majority  did  not  breed  until  November  and  Decem- 
ber, when  a  heavy  rainfall  occurred.  Sometimes  the  nest  is  placed  in 
a  shallow  cavity  in  the  coral  rock,  being  simply  a  few  dry  leaves  and 
sticks;  sometimes  it  is  a  large  loose  mass  as  big  as  a  half  bushel  bas-, 
ket,  a  foot  or  two  from  the  ground  and  placed  in  a  dense  tangle  of  grass 
and  euphorbia.  In  this  case  the  cavity  is  very  deep,  only  the  head 
being  visible  as  the  bird  sits  upon  her  eggs.  The  number  of  eggs  laid, 
as  a  rule,  is  three;  one  nest  contained  four;  some  were  said  to  some- 
times contain  more,  but  I  did  not  meet  with  any.  I  was  unable  to 
ascertain  the  period  of  incubation  or  to  obtain  any  very  young  speci- 
mens. The  hen  sits  very  closely  and  can  scarcely  be  driven  oft*  her 
eggs,  returning  immediately  on  the  departure  of  the  intruder. 

<*I  am  told  that  rails  swarm  upon  the  Cosmoledo  Atoll  and  on  Astove, 
about  sixty  miles  eastward  from  Aldabra.  I  fear  that  they  are  doomed 
to  early  extinction  on  Aldabra  from  the  wild  cats  which  will  eventually 
reach  the  other  islands  of  the  group  or  be  introduced  from  Grand 
Terre.'^    (Abbott,  MS.) 

Family  PHCENICOPTERIDiB. 
17.  PHCENICOPTERUS  ERYTHR^US,  J.  Verreaux  (?) 

Five  specimens,  October  21-28. 

These  specimens  are  very  doubtfully  referred  to  P.  erythrceus,  since 
in  several  respects  they  do  not  agree  with  any  description  of  that  form 
which  I  have  been  able  to  consult.  For  example,  the  plumnge  of  the 
head,  neck,  and  greater  part  of  the  body  is  white,  or  pinkish  white,  and 
not  rose  color  or  rose-red,  as  given  in  descriptions  of  P.  erythrwus. 
They  certainly  are  not  P.  antiquorum^  with  good  specimens  of  which  I 
have  been  able  to  compare  the  Aldabra  birds;  and  they  agree  even  less 
with  descriptions  of  P.  minor  than  with  those  of  P.  erythrceus. 

"Creole  name,  ^FlammanV  Resident  and  doubtless  breed.  Inhabit 
the  south  and  east  sides  of  the  lagoon  of  Aldabra  in  flocks  of  twenty 
to  sixty  individuals.  There  are  altogether  probably  from  five  hundred 
to  a  thousand  in  the  island.  They  are  found  in  no  other  island  of  these 
seas  except  Madagascar.  The  lagoon  is  bordered  by  mangrove  swamps 
and  wide  stretches  of  mud  flats  bare  at  low  tide,  affording  the  flamin- 
goes a  capital  place  of  residence.  They  seem  to  be  rarely  seen  in  any 
other  part  of  the  island.''    (Abbott,  MSr) 
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Family  IBIDID^. 
18.  IBIS  ABBOTTI,  Ridgway. 

IbiB  ahhoiiiy  Kii>gway,  Proc.  U.  S.  Nat.  Mus.,  XVI,  1893,  p.  599  (Aldabm  IsIaDil; 

U.S.N.M.). 

Specific  characters, — Similar  to  I,  bernieri,  as  distiuguished  from  J. 
cethiopica^  but  lower  neck  naked  and  minutely  papillose;  remiges  with- 
out dark-colored  tips  (blackish  gray  in  I.  bernieri,  dark  metallic  green 
in  I.  a*thiopica) ;  decomposed  tertials  greenish  blue  on  outer,  grayisb 
'green  on  inner,  webs,  and  iris  light  blue  instead  of  white. 

Type.—^o.  128812,  U.S.KM.,  female  adult,  Aldabra  Island,  October 
8, 1892;  Dr.  W.  L.  Abbott. 

»  This  bird  is  separated  from  L  bemieri  (Bonaparte)  with  some  doubt, 
but  there  can  be  no  question  as  to  its  distinctness  from  J.  wthiopica, 
Latham.  It  agrees  with  L  bernieri,  and  differs  trom  I.  (ethiopicain  the 
slender  bill,  light-colored  iris,  and  lack  of  purple  hue  to  the  decomposed 
tertials;  but  it  differs  from  7.  bemieri,  as  described,  in  having  the  lower 
half  of  the  neck  (except  extreme  lower  portion)  entirely  naked  and 
minutely  papillose;  the  iris  light  blue  instead  of  white;  the  remiges 
without  dark  colored  tips  (dark  metallic  green  in  I.  (vthiopica^  blackish 
gray  in  7.  bernieri),  and  the  decomposed  tertials  greenish  blue  on  the 
outer,  and  grayish  green  on  the  inner,  webs. 

In  view  of  the  probability  that  it  may  prove  to  be  a  local  insular 
form,  I  have  proposed  for  it  the  name  Ibis  abbotti. 

The  fresh  colors  of  the  uufeathered  parts,  as  recorded  on  the  label, 
are  as  follows:  <<Bill  black;  feet  black;  tarsi  with  a  reddish  tinge; 
iris  light  blue;  bare  skin  on  under  side  of  wings  dull  red.''  Length 
(before  skinning),  27  inches. 

''Creole  name,  *  Gorbijeau  blanc.^  Common  and  extremely  tame.  A 
half  dozen  birds  lived  constantly  about  the  camp^  feeding  upon  scraps 
and  turtle  offal."    (Abbott,  MS.) 

Family  ARDEIDiE. 
19.  ARDEA  CINEREA,  Linnaeus. 

One  specimen,  October  15. 

^'Creole  name  ^Florentin?  Common,  and  breeds  upon  islets  in  the 
lagoon.  Saw  nests  with  young  birds  in  them  in  November.  It  is  also 
found  in  Providence  Island  and  the  Amirantes.  Stragglers  are  said  to 
visit  the  Seychelles  occasionally."    (Abbott,  MS.) 

20.  DEMIGRETTA  GULARIS  (Bo8c.) 

Two  specimens  in  dark-colored  plumage,  October  15  and  November 
10;  two  in  white  plumage,  October  11  and  December  20. 

"This  is  the  commonest  heron  in  Aldabra.  Two  forms  exist,  but  I  do 
not  know  their  relationships.    It  is  probably  a  case  of  dimorphism 
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{dichromatism).  The  white  form  is  twice  or  thrice  as  numerous  as 
the  blue;  many  of  the  blue  ones  have  white  heads  or  white  heads  and 
necks.  The  Creoles  say  that  the  blue  ones  are  the  females,  and  the 
blue  ones  obtained  were  all  females,  but  I  have  shot  white  females. 
Most  commonly  a  white  and  a  blue  bird  were  paired,  sometimes  both 
were  white,  but  in  no  case  were  two  blue  ones  mated.  They  were 
breeding  in  large  numbers  in  December,  building  their  loose  platforms 
of  sticks  among  the  mangroves,  and  laying  from  two  to  four  eggs. 

"At  low  tide  this  and  other  species  of  herons,  with  curlews  and  sand- 
pipers, feed  upon  the  fringing  reef  in  thousands;  then  as  the  tide  rises 
the  whole  crowd  fly  ov€fr  into  the  lagoon,  where  the  tide  is  one  or  two 
hours  later,  and  continue  feeding  there  until  the  water  becomes  too 
deep,»    (Abbott,  MS.) 

21.  BUTORIDES  ATRICAPILLUS  (Afzelius). 

One  specimen,  October  19. 

"Creole  name,  ^La  gasne^  or  'ManeekJ  Quite  common;  breeding 
among  the  mangroves  in  November  and  December,  laying  two  eggs. 
Both  this  and  the  egrets  are  very  tame  and  come  around  the  camp  and 
turtle  slaughtering  place  to  pick  up  scraps.  They  are  extremely  fond 
of  bluebottle  tiies,  which  swarm  upon  the  backs  and  heads  of  the  turtles 
when  on  shore.  They  stand  by  hours  upon  the  turtle's  back,  darting 
out  their  beaks  with  unerring  aim  upon  the  blood-sucking  flies." 
(Abbott,  MS.) 

22.  BUBULCUS  BUBULCUS  (Savigny). 

"Apparently  the  ^bufifalo  bird'  of  Africa.  Only  one  noticed  in  Alda- 
bra.  It  lived  most  of  the  time  in  the  pens  with  the  goats  and  pigs. 
Very  plentiful  in  Coetivy  and  the  Amirantes.  Creole  name,  Madame 
Patau:'    (Abbott,  MS.) 

Family  SULIDiE. 
23.  SULA  PISCATOR  (Linnaeus).' 

One  specimen,  October  20. 

"Creole  name,  '  Fou  bete  J  Very  abundant,  probably  from  fifty  to 
one  hundred  thousand  individuals  of  this  species  make  their  homes  in 
Aldabra.  It  is  common  also  in  Gloriosa  and  the  Amirantes.  Formerly 
it  was  found  upon  every  island  of  these  seas,  but  is  now  exterminated 
upon  many  of  them. 

"At  the  time  of  my  visit  to  Gloriosa  Island,  in  the  latter  part  of 
January,  they  were  building  their  nests  and  some  already  had  eggs. 
The  nest  is  built  in  <Fouche'  trees  at  the  height  of  from  15  to  20  feet 
from  the  ground.  They  were  by  far  the  commonest  booby  upon  the 
island.  Upon  the  neighboring  He  de  Lise  '  Oeneraux^  or  Sula  cyanops 
bred  in  considerable  numbers. 

"The  boobies  lead  a  hard  life  of  it  from  the  persecution  of  the  frig- 
ate birds.    These  circle  around  in  thousands  during  the  day,  awaiting 
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the  arrival  of  the  flocks  of  boobies  at  eveuing,  heavily  laden  with 
fish.  The  old  boobies  and  the  ^Capucins'  generally  escape,  bnt  the 
yonng  birds,  still  in  the  gray  dress,  are  the  especial  objects  of  parsait 
by  the  frigates,  who  nearly  always  succeed  in  getting  their  fish  from 
them.  The  air  is  filled  with  the  screams  and  cries  of  the  porsaersand 
pursued.''    (Abbott,  MS.) 

The  brown  phase  of  this  species,  known  to  the  Creoles  as  the  Capumn^ 
was,  according  to  Dr.  Abbott's  notes,  represented  by  a  few  pairs  on 
Aldabra,  but  on  Gloriosa  Island  bred  in  considerable  numbers. 

Family  FEEGATID^. 
24.  FREGATA  AQUILA  MINOR  (Gmelin.) 

Throe   specimens,    October  11-13. 

"  Very  common.  Breeding  in  colonies  of  many  thousands  in  the  man- 
groves. Also  abundant  in  Gloriosa.  Found  eggs  to  be  plentiful  in 
November.  Some  of  the  birds  seen  appear  to  be  the  greater  frigate^ 
but  there  seems  to  be  all  gradations  of  size  between  the  two  forms.  On 
February  10, 1893,  when  off  the  Amirantes,  I  observed  several  frigates 
and  boobies  catching  flying  fish,  which  were  flying  about  in  great  num- 
bers, pursued  by  shoals  of  bonito.  The  boobies  were  by  far  the  most 
expert,  rarely  missing  a  fish,  while  the  latter  generally  succeeded  in 
escaping  from  the  frigates,  either  by  outflying  them  or  else  by  dropping 
back  into  the  water  just  as  the  frigatecame  up  with  them."  (Abbott,  MS.) 

Family  PHAtilTONTID^. 
25.  PHAETON  CANDIDUS,  Drapiez. 

One  specimen,  October  24. 

^<  Creole  name,  ^Faille  en  queue.^  Breeds  in  holes  in  the  coral  rock  in 
November.    Lays  one  e^gg^  placed  on  the  bare  ground.''    (Abbott,  MS.) 

Family  COLUMBID^. 

26.  TURTUR  ALDABRANUS,  Sclater, 

Six  sx)ecimens,  September  30-November  18. 

"Very  common,  especially  on  lie  Picard,  and  extremely  tame. 
Coming  by  hundreds  around  the  house,  even  coming  in  doors  and  eat- 
ing out  of  one's  hand.  Builds  among  the  mangroves,  where  several 
nests  were  found."    (Abbott,  MS.) 

27.  ALECTRCENAS  SGANZINI  (Verreaux). 

Six  specimens,  October  3-December  8. 

<<This  species,  similar  or  identical  with  that  of  Madagascar,  does  not 
appear  to  be  very  common.  Its  presence  or  absence  is  regulated  by 
the  supply  of  food,  being  especially  attracted  by  the  hard  fleshy  firoit 

Digitized  by  VjUUV  IC 


M9B.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  533 


of  the  'Tonche'  bush.  They  are  extremely  tame  and  stupid  and  can 
almost  be  caught  in  the  hand.  They  will  sit  quiet  on  a  branch  for 
hours  and  are  easily  snared  with  a  noose.  This  habit  accounts  for  the 
extermination  of  their  near  relative  in  Mauritius.  Generally  exces- 
sively fat.    Their  voice  is  a  very  hoarse  and  deej)  coo.^^    (Abbott,  MS.)  . 

Family  BUTEONID^.. 

28.  MILVUS  ^GYPTIUS  (Gmelin). 

Two  specimens,  October  2  and  December  19.  "  Kites  are  occasion- 
ally observed,  but  are  not  common,  probably  only  wanderers  from 
Madagascar  or  the  Comoro  Islands."    (Abbott,  MS.) 

Family  FALCONIB^.. 

29.  TINNUNCULUS  NEWTONI,  Gumey. 

Five  specimens,  October  19-November  7. 

«'This  is  not  a  very  common  species,  only  about  twenty  individ- 
uals being  observed  during  my  stay  of  three  months  in  Aldabra. 
They  appear  to  be  most  common  in  the  bare  and  stony  interior  of 
Grand  Terre,  Aldabra,  particularly  near  the  water  hole  at  T4ta  m&ca." 
(Abbott,  MS.) 

Family  STRIq;^>^. 


30.  STRIX  FLAMMEA 


Four  specimens,  October  4-December  12. 

In  the  absence  of  sufficient  material  for  comparison,  I  am  unable  to 
determine  the  subspecies  to  which  these  specimens  belong.  They  are 
very  different  from  an  example  from  Angola  {8.  poensis^  Fraserf),  the 
only  African  Barn  Owl  in  the  IT.  S.  National  Museum  collection,  but 
resemble  very  closely  in  coloration  S.  /.  delicatula^  from  Australia, 
Samoa,  et<5.    They  are  mach  larger,  however,  than  the  latter. 

"This  owl  is  rather  common.  Its  cry  is  frequently  heard  at  night,  and 
is  almost  identical  with  that  of  the  American  variety.  Occasionally 
seen  in  the  day  time."    (Abbott,  MS.) 

Family  OUCULID^.. 

31.  CENTROPUS  INSULARIS,  Ridgway.J 

Four  specimens,  September  2.5-November  18. 

"  A  common  and  extremely  tame  species  both  in  Aldabra  and  Assump- 
tion. Very  fond  of  lizards  and,  it  is  said,  also  of  rats.  While  I  did 
not  actually  see  them  capture  any  of  the  latter,  I  believe  that  they  do 
catch  small  ones.    This  bird  has  two  notes,  one  like  Hoo-hoo-hoahoo- 


>  See  also  p.  522. 
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hoo-hoO'hoo-hooy  high  at  first,  then  iliiniiiishing  lower  and  lower  in 
tone;  it  also  haH  a  short  harsh  call  note,  frequently  repeated.  Breeds 
iu  December,  constructing  a  large  oval  nest,  the  size  of  a  peck  measure^ 
with  the  entrance  iu  one  end.  It  is  very  loosely  made  of  strips  of 
bark,  grass,  and  cocoanut  leaves,  when  they  are  available,  and  is 
placed  in  a  bash  five  to  eight  feet  from  the  ground.  The  number  of 
eggs  is  three  or  four,  white  in  color."    (Abliott,  MS.) 

Family  (3APRIMUL(UD.E. 
32.  CAPRIMULGUS  ALDABRENSIS,  Ridgway. 

Caprimulgus  aldabreneia,  Ridgway,  Proc.  \\  8.  Nat.  Mus..  XVII,  1894,  p.  37.S  (Alda- 
bra  Island;  U.S.N.M.). 

Specific  charactevH, — Similar  to  C.  mafJaga^cariensis,  Grandidier,  but 
averaging  larger ;  scapulars  marked  with  grayish  white  instead  of  buff; 
foreneck  without  collar  of  buffy  spots,  and  white  of  tail  more  extensive 
(that  on  lateral  feathers  extending  1.70  inches  from  tip  in  adult  male). 

Habitat^Ald'AhTB,  Island.  (Type  No.  128668,  U.S.N.M.,  male  adalt^ 
Aldabra  Island,  September  L>9,  1892,  Dr.  W.  L.  Abbott.) 

MetMurcmentft  of  type. — Length  (before  skinning),  9.25  inches;  wing, 
6.25;  tail,  4.35;  middle  toe,  0.65. 

"Creole name,  '  Sommeil.^  Very  common,  generally  remaining  in  the 
jungle  during  the  day,  but  numbers  come  around  the  houses  in  the 
evening,  being  particularly  attracted  by  the  swarms  of  beetles  abont 
the  bone  heaps  where  the  turtles  are  slaughtered.  Breeds  on  the  open 
sand  hills,  on  the  bare  ground,  in  Se[>tember.  Did  not  find  any  egg^j 
but  found  a  nest  containing  two  young. 

^'This  biixl  has  three  notes.  In  the  dusk  of  evening  the  first  call  is 
heard — kn-wnh' jTcU-wtih' ^  with  the  accent  strongly  on  the  last  syllable. 
After  dark  the  note  hear<l  is  chfik-tu-tfi-tfi-tii  frequently  repeated. 
This  sound  is  rather  that  of  ducking  than  *tu-tu,'  etc.,  but  can  not  be 
more  nearly  expressed  in  words.  The  third  sound  made  by  the  binl  is 
a  sort  of  winnoiciny  similar  to  the  sound  ma<le  by  Scops  aMo.  This  last 
is  rarely  heard."    (Abbott,  MS.) 

Family  CORAOIID^]. 
33.  EURYSTOMUS  GLAUCURUS  (MiiUcr). 

One  specimen,  December  10. 

*'A  roller  was  shot  on  lie  Picard.  I  did  not  see  any  others,  but  one 
of  my  men,  who  had  lived  several  years  on  Aldabra,  told  me  he  had 
several  times  seen  them."    (Abbott,  MS.) 

Family  MICROPODIDiE. 
34.  MICROPUS  APUS  (Linnaeus). 

One  specimen,  December  1.  ^<One  specimen  shot  j^n  He  Picard, 
doubtless  a  straggler."     (Abbott,  MS.)  Digitized  by  VjOOglt 
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35.  "COLLOCALIA,  Sp.  ? 

A  swifty  apparently  of  this  genus,  observeil  several  times,  but  none 
were  shot.'-     (Abbott,  MS.) 

Family  "TIMEL1ID.E". 
36.  IXOCINCLA  MADAGASCARIENSIS  ROSTRATA,  Ridgway. 

Ixocinda  madagaacarienHs  ro8trata,  Ridoway,  Proc.  U.  S.Nat.  Miis.,  XVI,  1893,  p. 
597  (Aldabra  Island;  U.S.X.Nf.). 

Sicbspecijlc  characters. — Similar  to  true  L  madagascariensis  (MUUer), 
but  larger,  the  bill  especially,  and  coloration  paler. 

IlaMtat. — Aldabra  and  Gloriosa  islands. 

Type.— No.  128G58,  U.S.N.M.,  male  adult,  Aldabra  Island,  October 
2, 1892;  Dr.  W.  L.  Abbott.  Length  (before  skinning),  9f  inches;  wing, 
4.50;  tail,  4;  exposed  culmen,  0.82;  depth  of  bill  through  nostril,  0.28; 
tarsus,  0.86;  middle  toe,  0.65.  <^Bill  orange-red,  tip  black;  feet  fleshy 
brown.''    (Abbott,  MS.) 

"A  common  species  in  the  jungle,  very  noisy  and  quarrelsome.  It  has 
a  large  variety  of  notes  and  noises^  one  of  which  is  like  the  autumn  call 
note  of  the  American  robin.  A  few  were  found  breeding  in  Decem- 
ber. Nests  were  placed  in  the  tops  of  shrubs  in  the  jungle  about  8  feet 
from  the  ground.  Only  two  eggs  were  found  in  any  nest,  but  they  i)08- 
sibly  lay  more."    (Abbott,  MS.) 

Family  MOTACILLID^.. 
37.  MOTACILLA  CAMPBSTRIS,  Pallas. 

One  specimen,  December  20.    "A  single  specimen  shot  on  He  Picard.'' 

Family  MUSCIOAPID.E  ! 
38.  MUSCICAPA,  sp.  (?). 

"A  small  gray  flycatcher  about  6  inches  long,  with  white  rump, 
noticed  at  North  Island  (Aldabra)  in  December,  but  was  not  shot. 
Doubtless  a  visitor  from  Africa  or  Madagascar."    (Abbott,  MS.) 

Family  HIRUNDINID^. 
39.  PHEDINA  BORBONICA  (Gmclin)? 

One  specimen,  November  19. 

This  species  is  identified  with  great  doubt  as  P.  borbonica,  but  the 
descriptions  of  this  and  1\  madxiga^cariensis  in  the  British  Museum  cata- 
logue,^ as  well  as  in  Hartlaub's  Die  Vogel  Mada^ascarsy^  are  so  unsafc- 
isfactory  that  I  am  unable  to  decide  to  which  the  Aldabra  bird  should 


» Vol.  X,  pp.  122,  123.  »  Pp.  63-^. 
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be  referred.  Geographical  considerations  would  favor  its  being  P.  mada- 
gascariensis  ;  bnt  the  descriptions,  so  far  as  they  indicate  any  difference 
between  the  two  sup|)osed  species,  rather  point  to  its  being  P.  barboniea, 

40.  CLIVICOLA  RIPARIA  (Linnaeus). 

One  specimen,  December  2.  **One  specimen  shot  on  He  Picard;  sev- 
eral seen  on  Gioriosa  Island."    (Abbott,  MS.) 

Family  NBCTAKINIID^. 
41.  CINNYRIS  ALDABRBNSIS,  Ridgway. 

Cinnyria  aldabretuU,  Ridgway,  Proc.  U.  S.  Nat.  Mas.,  XVII,  1894,  p.  372  ( Aldabia 
laland;  U.S.N.M.). 

Specific  characters, — Similar  to  0.  souimanga  (Gmelin),  but  pectoral 
band  much  broader  and  bright  maroon-bay  instead  of  chestnut;  sooty 
breast-patch  much  more  extensive,  reaching,  medially,  to  middle  of 
belly;  sides  and  flanks  light  yellowish  gray,  and  lower  belly  very  pale 
sulphur  yeUow  (whole  belly  canary  yellow  in  C.  aouimanga).  Female 
much  grayer  above  and  darker  below,  anteriorly,  than  that  of  0. 
souimanga. 

l/aWto^.— Aldabra  Island.  (Type,  No.  128673,  TT.S.N.M.,  male  adult, 
Aldabra  Island,  October  1, 1892;  Dr.  W,  L.  Abbott) 

MeasuremenU  of  type, — Length  (before  skinning),  4.36  inches;  wing, 
2.10;  tail,  1.50;  exi>osed  culmen,  0.70;  tarsus,  0.65;  middle  toe,  0.40. 
'^Bill  and  feet  black.''    (Abbott,  MS.) 

^^This,  the  commonest  bird  in  Aldabra,  is  found  in  all  localities.  Like 
all  other  birds  of  the  islands,  it  is  extremely  tame  and  unsuspicious, 
even  alighting  on  one's  arm.  It  breeds  from  September  to  January, 
possibly  longer  and  at  other  seasons.  More  than  one  brood  is  raised, 
but  I  do  not  know  how  many.  The  female  alone  performs  the  labor  of 
nest  building  and  incubation;  the  male,  however,  assists  in  feeding  the 
young.  The  nest  is  suspended  from  a  branch  of  mangrove  or  of  a 
'baluchi'  bush  near  the  shore;  a  favorite  situation  being  to  fasten  it  to 
a  stalk  of  grass  or  euphorbia  hanging  in  one  of  the  great  pits  or  chasms 
so  numerous  in  the  coral  rock  of  Aldabra.  The  nest  is  neatly  con- 
structed of  fibers  of  bark,  generally  mangrove.  The  female  selects  a 
suitable  hanging  leaf  or  branch  and  attaches  some  fibers  of  bark  firmly 
to  it;  other  fibers  are  then  attached  to  this  until  an  oval  mass  is  formed; 
this  is  then  opened  out  by  the  bird  entering  her  head  and  then  her  body 
into  the  ma^s.  More  material  is  now  added  to  the  outside,  the  bird 
occasionally  entering  the  cavity  and  enlarging  it  by  kicking  and  flat- 
tering; finally  the  inside  is  lined  with  feathers.  The  construction  of 
the  nest  occupies  about  eight  days.  Two  eggs  are  laid  and  the  period 
of  incubation  is  thirteen  days.  The  young  are  bom  blind,  but  open 
their  eyes  on  the  seventh  day. 

"The  male  has  a  very  sweet  song,  reminding  one  of  the  American 
house  wren.  Troglodytes  aedon.'^    (Abbott,  MS.) 
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Family  MELIPHAGID^. 

42.  ZOSTBROPS  ALDABREN8IS,  Ridgway. 

Zo§terop8  aldabrenHa,  Ridgway,  Proc.  U.  S.  Nat.  Mob.,  XVII,  1894,  p.  871  (Aldabra 
Island;  U.8.N.M.\ 

Specific  characters. — Similar  to  Z,  palpebrosa  (Temminck),  but  supra- 
loral  region  (sides  of  forehead)  distinctly  orange-yellowish,  nnder  parts 
with  yellow  of  chest  extending  farther  backward  and  tinging  the  median 
line  of  the  belly;  chest  and  sides  less  tinged  with  gray  (some  specimens 
having  instead  a  faint  brownish  wash),  and  nnder  tail-coverts  very  dif- 
ferent in  color  from  chest  (varying  from  maize-  to  chrome-yellow,  the 
throat  being  canary  yellow). 

Habitat— AldBbvfk  Island.  (Type,  No.  128702,  U.S.N.M.,  male  adult, 
Aldabra  Island,  October  3, 1892  5  Dr.  W.  L.  Abbott.) 

Measurements  of  type. — Length  (before  skinning),  4.25  inches;  wing, 
2.12;  tail,  1.62;'  exposed  culmen,  0.35;  tarsus,  0.70;  middle  toe,  0.37. 
**  Upper  mandible  black ;  lower  leaden ;  feet  leaden ;  irides  light  brown." 
(Abbott,  MS.) 

"A  very  common,  active  little  bird,  generally  keeping  in  the  thick 
jungle  and  constantly  hopping  about  the  branches.  Pound  in  flocks  of 
twenty  to  thirty  and  very  fond  of  the  seeds  of  the  casuarina  tree.  One 
nest  was  taken  in  October,  but  they  breed  plentifully  in  December. 
The  nest  is  neatly  constructed  of  bark  fiber  and  casuarina  needles, 
usually  placed  in  a  bush  six  feet  from  the  ground  in  thick  jungle.  Two 
pale  green  eggs  are  laid."    (Abbott,  MS.) 

Family  COEVID^. 
43.  CORVUS  SCAPULATUS,  Daudin. 

Two  specimens,  October  30  and  November  1. 

"Not  common  on  either  Aldabra  or  Assumption.  Shyer  and  more 
wary  than  any  other  bird  on  these  islands.  Plentiful  on  Gloriosa 
Island,  where  they  are  very  destructive  to  the  eggs  of  *  boobies'  and 
other  birds."    (Abbott,  MS.) 

Family  DICRURID^. 

44.  BUCHANGA  ALDABRANA,  Ridgway. 

Buehanga  aldahrana,  Ridgway,  Proc.  U.  S.  Nat.  Miis.,  XVI,  1893,  p.  597  (Aldabra 

Island;  U.S.N.M.). 

Specific  characters.— jyiffering  from  B.  a^ra  (Hermann)  in  larger  and 

more  strongly  hooked  bill,  much  longer  nasal  plumes  (reaching  half 

way  from  nostrils  to  tip  of  bill),  much  narrower  rectrices,  and  in  the 

very  pale  coloration  of  the  female. 

Tifpe.—No.  128719,  U.S.K.M.,  adult  male,  Aldabra  Island,  October  8, 
1892;  Dr.  W.  L.  Abbott:  Entirely  black,  glossed  with  greenish  blue,  the 
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remiges  and  rectrices  much  duller,  more  brownish,  and  very  faintly 
glossed.  ^'Irides  red,  bill  and  feet  black.''  Length  (before  skinning), 
11.25  inches;  wing,  5.30;  tail,  5.55;  middle  feathers,  4.20;  culmen  (from 
extreme  bavse),  1.15;  depth  of  bill  through  nostril,  0.38;  tarsus,  0.92; 
middle  toe,  O.GO. 

No.  128722,  adult  female,  same  locality  and  collector,  October  2, 1892: 
Above  dull  slate  gray,  the  m«argins  of  the  featiiers  on  forehead  and 
hind  neck  and  lower  part  of  rump  apijroaching  grayish  white;  wing- 
coverts  dull  greenish  slate,  indistinctly  edged  with  dull  brownish  white; 
remiges  and  rectrices  dull  grayisli  brown,  edged  with  paler.  Under 
parts  grayish  white,  the  feathers  of  the  breast,  belly,  etc.,  dusky  grayish 
beneath  the  surface;  under  wing  coverts  <ilniost  wholly  pure  white. 
Bill,  legs,  and  feet  black;  "irides  reddish  brown."  Length  (before 
skinning),  9.75  inches;  wing, 4.80;  tiiil,  4.80;  middle  feathers, 4.08;  cul- 
men (to  concealed  base),  1.12;  depth  of  bill  through  nostril,  0.38:  tar- 
sus, 0.90;  middle  toe,  0.00. 

Lnmature  males  are  variously  intermediate  in  color  l)etween  the  adult 
male  and  adult  female. 

The  collection  contains  three  adult  males,  two  immature  males,  and 
one  adult  female,  representing  dates  from  October  2-10,  inclusive. 

"^Common,  noisy,  and  quarrelsome,  pursuing  frigate  birds,  crows, 
and  other  large  birds  that  approach  their  nests.  Breeds  in  November 
and  December,  laying  three  or  four  eggs.  A  favorite  situation  is  on 
the  branch  of  a  casuarina  tree.  The  nest  is  open,  rather  flat,  and 
firmly  and  neatly  constructed  of  casuarina  needles  and  some  spider 
webs."    (Abbott,  MS.) 

Family  rLOOElD-F.. 

15.  FOUDIA  ALDABRANA,  Ridgway. 

Voudia  aldahrana,  Ridgway,  Proc.  V.  S.  Nat.  Mas.,  XVI,  1893,  p.  598  (Aldabni 
Island);  U.S.N.M. 

Specific  characters, — Similar  to  F,  maduffascariensiH  (Linnaeus),  but 
very  much  larger. 

Type.—^o.  128092,  U.S.N.M.,  adult  male,  Aldabra  Island,  October 
6, 18925  Dr.  W.  L.  Abbott:  Hea<l,  neck,  chest,  andupi>er  breast  bright 
scarlet  (flame-scarlet  on  under  parts);  rest  of  under  parts  rather  light 
chrome  yellow,  tinged  with  orange  on  abdomen  and  with  scarlet  on  the 
crissum.  Lores  and  orbits  black.  Back  and  scai)ulars  light  yellowish 
olive  broadly  streaked  with  bhujk ;  rump  plain  light  tawny  olive-brown; 
upper  tail-coverts  flame-scarie^  Wings  dull  blackish,  all  the  feathers 
margined  with  light  olive  or  olive-yellowish;  tail,  olive  grayish,  the 
feathers  edged  with  yellowish  olive.  "Bill  black;  irides  dark  brown; 
feet  brownish  flesh.-'  Leut^th  (before  skinning),  6.50  inches ;  wing,  3.30; 
tail,  2.10;  culmen,  0.7r^;  depth  of  bill  at  base,  0.50;  tarsus,  0.92;  middle 
toe,  0.G5. 

No.  128690,  II.S.ISI.M.,  adult   female,  same   locality  and    collector, 
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October  3 :  Pileum  and  hind  neck  deep  olive-bufF,  iiurrowly  and  rather 
indistinctly  streaked  with  dusky  j  superciliary  stripe,  cheeks,  and  sides 
of  neck  light  brownish  yellowj  apostocular  streak  of  dusky;  anterior 
under  parts  pale  Naples  yellow  (palest  on  throat),  the  posterior  lower 
parts  deeper  yellow.  Otherwise  like  the  adult  male,  but  without  trace 
of  red  anywhere.  **  Upper  mandible  horny  brown,  lower  mandible  pale 
horny;  feet  flesh  color."  Le;igth  (before  skinning),  5.50  inches;  wing, 
3.05;  tail,  2.10;  culraen,  0.70;  depth  of  bill  at  base,  0.50;  tarsus,  0.85; 
middle  toe,  0.60. 

Two  other  adult  males  show  a  mixture  of  red  on  the  back,  and  one 
of  them  has  the  lower  rump,  as  well  as  the  upper  tail-coverts,  red.  It 
is  therefore  probable  that  in  full  j)lumage  this  species  has  the  red  as 
extensive  as  in  F,  madaga^carienstH, 

A  young  male  is  like  the  female  described  above,  but  is  somewhat 
brighter  yellow  beneath. 

"A  very  common  species  in  Aldabra.  Nesting  in  Novcniber,  Decem- 
ber, and  January.  Builds  in  casuarina  trees,  generally  near  the  sea- 
shore. Nest  made  of  casuarina  needles,  somewhat  loosely  constructed, 
oval  in  fonn,  roofed  over,  with  the  entrance  in  the  side  and  suspended 
from  the  end  of  a  branch.  Number  of  eggs  f(mr.  The  male  assists  in 
the  construction  of  the  nest,  but  not  in  incubation  ( f ).  These  birds  are 
very  fond  of  the  seeds  of  the  casuarina  tree  and  are  also  destructive  to 
unripe  maize.  They  are,  however,  apparently  only  able  to  reach  the 
latter  after  the  husks  have  been  gnawed  through  by  rats.  They  are 
very  tame  and  familiar,  coming  in  flocks  to  feed  on  the  crumbs  and 
scraps  about  the  houses."    (Abbott,  MS.) 


APPENDIX. 


A. — Catalogte  of  birds  ascertained  to  occur  among  the  islands  north  and 

EAST   of   MADAGASCAR,  FROM   THE   COMOROS   TO   THE    MASCARENMC    (JROCP. 
[Extinct  Hppcioa  in  hoavy-faced  type.     lutroducod  species  in  imrcutlicsen.     rccnlinr  .sptM-ics  in  ilulics.] 


Family  LARIDJC. 


1.  Sterna  nielanopnsh'r.  Tennninck  . 

2.  Sterna  donealli,  Montauiio 

3.  Sterna  meclla,  Horafiold 

4.  Sterna  beniHteini,  Schlegel 

6.  Sterna  bergii,  Liclitpnsicin 

6.  Sterna  ni(>mnauchcn,  Teniininck.. 

7.  Sterna  niinntii,  Linnaeus 

8.  Sterna  balauiarnm  (Strickland)... 

9.  Sterna  antnthetHH,  Scopoli 

10.  Sterna  fnli^inosa,  (imelin 

n.  Anons  RtolidiiH  (LlnnnBus) 

12.  Anons  tcnuirustria  (Temminck).. 

13.  Oygla  alba  (Sparmumn) 


^1    . 
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A. — CATALor.rE  of  birds  asckrtained  to  occrR  among  the  islands  north  and 
KAST  OF  MADAGASCAR,  KTC. — Continued. 


15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 


Family  STERCORARIIDiE. 

,  Megaleatris  antarotSciiH  (Lesflon) 

Family  PR'  CELLARIIDiE. 

OssifragA  gif^antea  (Gmolin) 

Migaqueus  a'^qulDOctialifl  (Linuieus) x 

Priolinu8  cinereua  (Gmclin) x 

Pufllniis  tenebroftus,  Pelzeln  ? j  x 

Paffinus  sphenurus,  Gould. 
thU       • 


Puffinuf)  chlororhynchuR.  LesKOU x 

Aestrelnta  aterrinia  (Schlegel) i  x 

Dapiion  capensis  (Linna'ua) x 

Cymodroma  raelanogagter  (Gould)> 

Oceanites  oomnlrua  (Knbl) x 

Prion  vittatiiA  (Forster) ;  x 

Pseudoprion  banksii  (Temminck) 

Pseudopriou  desolatus  (GmeliD) 


Family  DIOMEDEID^. 


28.  Thalassogeron  chlororhynchua  (Gmelin) >  x 


29. 


Family  DROMADIDiE. 
Dromaa  ardeola,  Paykull 

Family  ARENA  RIID^. 

A  renaria  iDterpres  (Llnnieus) 

Family  CHARADRIID^. 


Squatarola  sqnatarola  (LinnsFiua). 

iKgialitis  geoffrovj,  "WafJIer 

^:gialill8  varius '( Vieillot) 


Family  GLAREOLID^. 
Glareola  oculariH,  Verreanx 


Family  SCOLOPACID.E. 

Tringa  minnta,  [.einlor 

Tringa  alpiua,  Li  iinfeua 

Tringa  fcrnigiiio.i,  Hriiunicb 

Cali€lri8  arenaria  (Linna^uH) , 

Actiti8  hypoleucos  ( Liunieiia) 

Terekia  cinerea  (Giildenstadt) 

Totdn UB  glareola  ( Linniena) 

Totaling  nebularius  (Gunnerua) 

Numenina  arqnata  madagaacarieuaia  (Linnfeua). 
Kumeniua  pbroopua  (Liuna>u8) 


Family  RALLID^. 


45.  Aphanaptervx  broeckit  (S(;hIogel) 

46.  Erythromachaa  leffoatt  (A.  Milnu-Edwarda)  . 

47.  Hypotjt'nidea  pei^toralia  (Lt^aoD) 

48.  Dry olimnaa  cuvieri  (Pucheran) 

49.  Dryolimnaa  aldabranua  (Giintber) 

60.  Dr\'olimnaa  abbotti,  Kidgway 

51.  Gallinnla  chloropnA  (LiiiutPiia) 

62.  ( ?)  Gallinula  pyrrhorboa  (Grandidier) 

53.  Gallinula  ap.  indet'-* 

54.  Porpbyrio  porpbyrio  (Linna^ua) 

55.  Porpbyriola  alloni  (Tbompaon) 

56.  Fmlica  newtoni,  Milno-Edwarda 


Family  ANATIDiE. 

(57.  Anaa  melleri  (Sclater).) 

(58.  Dondrocygna  vidiiata  (Linnieua).) 

1  At  aea,  between  Mauritiua  and  Madagascar. 
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A. — Catalogue  of  birds  ascertained  to  occur  among  the  islands  north  and 

EAST  OF  MADAGASCAR^    ETC. — Cootinueil. 


&9. 

00. 


61. 


Family  PHCENICOPTERID^. 

Phcenicopterus  erythra?u8,  J.  Verreaax  ?. . . 
PhoBDiooptenis  minor  Qeoifroy  St.  HilUire. 


0       ^ 


IJsi^!£ 


i'l'l 

'J     ^     ^     ;^ 


FamUy  IBIDID^. 


Ibis  bernieri,  Bonaparte. 
Ibit  abboUi,  Ridgway 


Family  ARDBIDiE. 


Ardea  cinerea,  Linnieas 

Demigretta  gularis  (Rom) '  x 

Garsetta  garzetta  (Linnsens) 7 

Babnlcus  unbuloiiB  (Savigny) ? 

Ardeola  comata  (Pallas) 

Ardeola  leacoptera  (Boddaert) 

Butorides  atrioapillns  ( Afzelius) 

Njrcticorax  mencejpliala  (A.  Milne-Edwards) 

Anletta  sinensis  ((jmelin) 


X?,. 


115 


i  i 


J"T 


72. 


Family  PELECANID^. 

PelecanoH  rufesoens,  Gmelin 

Family  SULIDiE. 


t»ula  cyanops,  bnndevaJl .... 

Sula  abbotn,  Rldgway 

Sola  leucogastra  (Boddaert) . 
Snla  piscator  (Linna»us) 


Family  FBEGATIDJS. 


77. 
78. 


(81. 
(82. 
(83. 
84. 
(85. 
(86. 
(87. 


(88. 


Fregata  aqoila  minor  (Gmelin) . 
Fregata  ariel  (Gould) 


Family  PHAfiTONTIDiE. 


Phadton  rabricaadiis,  Boddaert. 
FhaSton  candidus,  Drapies 


FamUy  PHASIAKIDiE. 


x1 


xlx 


x|... 


Gallos  gaUos  (Linnieos).) 

Francounns  pondioerianus  (Gmelin).) |  x 

Francolinus  chinensis  (Osbeck).) 


xixi; 


92. 
98. 
94. 
95. 
96. 
97. 
96. 
99. 


Itfargaroperdix  madagascariensis  (Scopoli) 

Peructila  argooudah  (Sykes)  ) 

Excalfactoria  chinensis  ( Linnaeas) .) 

Ck>tnmix  ootomix  (Linnieas)  ) , 

Family  NUMIDID.fi. 

Numida  mitrata,  Pallas) 

Family  DIDID^. 


DMas  Ineptas.  Linnipus 

DMas  borbonleai  (Bonaparte) 

Pesophaps  lolltarias  (Gmelin) 

Family  COLUMBIDJS. 

Alectronai  roderieaaa  (Milne-Edwards) . 

AUetroeruu  pvieherrima  (Scopoli) 

Alectramoi  tgaminHVerreaux) 

▲leetroBBas  nltldlsslma  (Scopoli) 


Oolumba  poUenit  Sclilegel . 

Ne$ctMU  maytri  (Marcnal) 

Turtar  pictnratos  (Temminck) . 
Twtur  aldabranuit  Sclater 


...I  X 
X     X 


I..  J' 
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A. — CATAUXilJK  OF    IIIUD8  ASCERTAINED  TO  OCCUR   AMONG  THE    ISLANDS  NORTH  A5D 
EAST  OF   MADAGASCAR,    ETC. — Contiuued. 


M  ,;5  i«    c?    -1    C- 


Family  COLUMBID^-Coutlnued. 


100.  Turtur  eoiiwren»\*^  E.  Newton • 

101 .  Turtur  eopyimjeri,  Sharpo 

102.  Turtur  rostratu*,  lk>ii»part« 

103.  Turtur  gaturatus,  Kidgway 

(104.  Turtur  Hemitorqualim  (KiipiN^ll).) 

(105.  Turtur  capicola(Suu«levall).) 

(108.  Turtur  cliineu.Hi8  (Scopoli).) 

(107.  (ieopelia  striata  (Liunn>u8).y 

(108.  Tyiupaiii8triatyuipaniHtria(Teiumiuck  &KiUp).). 

Family  lU'TEONlD^E. 

109.  Circus  inaillardi  (J.  Verreaux) 

110.  (.'ircus  scru^inosus  (LiimifUH) 

111.  Circus  uiaero8c«li8.  A.  Ntnvton 

112.  Accijntfr  jnuriUus,  (luniey 

113.  Accipiter  francehii.  Suiitn 

114.  A ccipiter hrutu^ {Volleu) 

ll.'i.  MilvuHU'jryptids  ((inioliii) 

110.  lialitL-etuM  voc-iferoidi'B,  Dca  Murs 


e«    £     a     a 

=  !-3l=:=  . 
ii2l3  •?  J- 


Faiuilv  FALCONID^. 


117.  Falco  peri'grinus,  Tunstall. 

1 18.  Falc«  minor,  lionaparto 

110.  Faloo  eleoiioru',  Geno 

120.  Fah-o  iicwtoni,  Gurney 

121.  FalropuiictatuM,  Tommiuck. 

122.  Falco  (jracilU,  Lesson 


Family  BUBONlDiK. 


123.  Me«a8CopH  rutilus  (TMichoraii) 

124.  Gyvnioscajm  inwularU,  Tristram 

125.  Carlne  marlrora  (A.  Milue-Eil wards) . 


Family  STRKUDJi. 


126.  Strix  tlammea 

Family  CACATriD.*:. 

127.  LophopslttaeuM  maarttUnuN  (Oweu). 

P»mily  PSITTACIDiE. 

128.  Coracojynii  cnmormsis,  1  Vters 

129.  ('oracoj)ttig  harkhji,  E.  Nrwton 

130.  »crupNitUcuN  roderlranuH  (A.Milne-Edwards). 
J31.  --  ■  -  -  . 
132. 
133. 
134. 

(135. 


MaHrarinuN  masfarinuN  (Liuuceus) 

PaUeorni*  eques  ( Boddacrt) , ^  x 

ValcvorniH  ivardi.  E.  Newton 
Valveorni$  cxHul,  A.  Newt^iU.. 
Agaporuiucaua  (Gnioliu).). .. 


Family  Cl'CULIDiE. 


130.  Centropxm  iusularis,  Kidgwa\- 

137.  (Juculus  rochi,  Uartlaub 1.. 

138.  Cuculus  fp  f , 


...  I  x 

X  1  X 


Family  CAPKlMULGlDiK. 
189.  Caj>riinul(jus  aldabrctnHs,  Ridgway... 

Family  CORACIID.E. 
140.  EurvBtomuR  glaucurus  (Miiller) 


Family  LEPTOSOMATID^. 

141.  LeptoRomun  di.HColor  (Hermann) 

142.  LeptoHomus  gracilis,  Milne-Edwards  &  Oustalet. . 
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A. — Cataloguk  of  birds  asc  brtained  to  occur  among  the  islands  north  and 
BAST  of  MADAGASCAR,  ETC. — Continued. 


2i^ 


144. 


145. 
146. 
147. 


148. 


149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 


169, 
160, 
161, 
162, 
163. 
164. 


166. 


166. 


167. 
168. 
169. 


170. 
171. 


172. 

173. 


174. 
175. 
176. 
177. 
178. 
179. 
180. 


Family  MEROPIDiE. 

MeropB  »tii>ercilio8U8  (Linna^uii) 

Family  ALCKDINID^. 

Curythornia  oristatA  (Linnipus) 

Family  MICROPODID/E. 


MicropuB  apns  (LiDnn^us) . 
Tacbornis  ffraciliti  (yharpe)  , 
Irnncica  ((Jm^liu) 


Collocalia  trnncica  ((tuhmIii) I  x 

Family  MOTACILLIDiE.  ' 

Moiacilla  carappstrlB,  Pallas '... 

Family  TIMELIID.B. 


Ixocincla  madagoacarieiiRis  (Miiller).. 

Ixocinda  mad.  rottrata,  Kidgway 

Ixocinela  borbonica  (Gmeliu) 

Ixoeincla  oliva4:ea  (Janline  &.  Selby) .. 

Ixocinela  eratairo»trin  (E.  Newton) 

Copgychtu  sechellarum,  A.  Newton  .... 
Bebromi*  roderieanus  (E.  Newton) ... 

Bebromit  teehellenH*  (Gnstalet) 

KUiwia  longicaudata,  E.  Newton 

Ikji'uieria  madagaacariensis  (Gmelin). 


Family  MUSCICAPrDiE. 


I 


J: 


Terpaiphone  bmtrbotmentig  (Miillor) •••,x 

Teirpiij>kone  eorvina,  E.Newton 

Terpsiphone  mutata  ( Linn«:*u8) 

TerpHphone  rtdpina  (E.  Newton) 

Pi-atincola  tectse  (Gmelin) I  x 

Musicapa  ( 1)  »p.  undetermined 

Family  TURDID.E. 

Merula  (?)  betoih&ri  ( K.  Newton) 

Family  LANIID^. 

Artaroia  bicolor  (Linnirua) 

Family  DICRURID^. 

Bnchanga  waldeni  (Sclilegel) 

Buehanga  cUdabrana,  Kidgway 

Edoliua  forflcatus  (Liunwus) 


Family  (^AMPEPHAGID^. 


I      1 
I 


IjOlage  nnctoni  (Pollen) '  x 

Lalage  rii/fi;ew/«r  (Swainaon) ' . . .  x 


Family  HIRUNDINID^. 


I      I 


Fhedina  borbonica  (Gmelin)  ?. 
Clivicola  riparia  (Linna'U8) . . . 


Family  NECTARINIID^. 


rinnj'ria  sonimanga (Gmelin)  ... 
(Hnnyrit  aldabrensis,  Ridgway.. 

Vinnyruabbotti^  Ridgway 

Oinnyris  romor^i* w.  I'eters 

Cinnyris  notata  (Milller) 

Cinnyris  du*9utnieri  (Hartlaub) . . 
Uinnyris  coquerellU  (Verreaux) . 


X?. 


X      X 
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>9 

1 

1 
i  i 

1 
1 

a 

1 

3 

1 

X 

1 

i 

1 

3 

0 

Family  MELIPHAGID^. 
181.  Zotteropt  aZcEofrranvJ,  RidfWfty 

1 

182.  2SoHerop»  anjttanensit,  E/Kewton 

X  I... 

J 

X 

184.  Zotttropi  BetnijCatxi^  £.  Newton 

■"1 

185.  ZotUrop*  mayotteniis^  Schlegel 

1 

X 

186.  Zotteropt  olivacea  ( LinnsBUH) : 

X 

l.., 

187.  Zotteropt  chloronota  (Vleillot) 

X 

.....::.: 

188.  Zotterovt  modetta  E.  Newton i 

1 

.\  \ 

189.  Zotteropt  mauritiana  (Gmelin) 

X 

:::::::::  j-: 

190.  Zotteropt  borbonica  (Gmelin) 

X 
X 

1       ; 

191.  Zotteropt  e.  netotoni,  Hartlanb 

1   1 

192.  ZotUropt  kirki,  Shelley 

! 

X 

Family  CORVIDJE. 
193.  CorvTM  acapnlatnw,  Thmdiii . . .  r  t  r  -  r r . ,  - 

i 

X 

X 

X 

... 

X 

X 

Family  8TURNIDJE. 
(104 .  Acridotheres  triatia  (Linnfena) .) 

X 

X 

X 

X 

195    FrevlliDns  Tarf ■■  (Boddaert)  

..T ":: 

:  "1 

196.  Necropsar  rodeiicanns  (Gantber  ic  £.  Newton) 

X 

1 ' 

1 

Family  PLOCEID-E. 

1      i 

1   1 

X 

(198.  Sporseginthn8ainandava(LinnieuB).) 

X 
X 
X 
X 
X 

x' 

X 

X 
X 
X 

* 

"**' 

n99   Padda  orvzi vora  ( LinnsBUS) .) 

... 

1 

^200   Munia  DanctulatA(LinneBUB).) 

1. 

(201.  Estrilda  aatrilda  (LinneeaB).) 

X 
X 

'     1 

(20?    FoiiHIa  Tnariairam*arionniff  (Mnnfmi*).)  ■, r .  - 

X 

X 

X 

*' 

204.  Foudia/lavicant,  E.Newton 

205.  Nesaeaiithaa  braaate  (Mtiller) 

X 

. 

206.  Xetneanthut  etninentittima  (Bonaparte) 

...l... 

X 

X 

T 

207.  Xetacanthut  rubra  (Gmelin) 

X 

X 

Family  FRINGILLIDiE. 

/{SAD.  "PftAAAr  ilAYni^j&fiAnA  /T.^nncnniit.) 

T 

(210.  Paaser  indicua  Jardine  Sc  Selbv) 

X    1  ^ 

... 

(211.  Serinua  canicollis  (Swainson).) 

X 

X 
X 

(212.  Serinua  icterus  (Bonnaterre).) 

... 

X 
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Papers  consulted  in  tke  preparation  of  the  foregoing  list. 


1864.  8CLATER,  P.  L.  On  the  birds  of 
the  Comoro  Islands. 

The  Ibis,  Ist  eer.,  VI,  1864,  pp. 
292-301,  PI.  VII. 
Twenty-threo  species  are  mentioned, 
of  which  Neetarinia  eomorensii  is  de- 
scrihed  as  new  (p.  290) .  The  plate  (VII) 
represents  Aeeipiter  franesri.  Smith. 
The  introductory  matter  (pp.  2J»-297) 
comprises  avery  interesting  description 
of  the  several  islands  and  their  products . 

1867.  NEWTON,  EDWARD,  M.  A.,  etc. 
On  the  Land-Birds  of  the  Sey- 
chelles Archipelago. 

The  Ihis,  2d  ser..  Ill,  1867, 
pp.  33&-358,  PI.  IV. 
Thirty-five  identified  species  are  men- 
tioned, accompanied  by  very  interesting 
notes.  The  following  are  described  as 
new:  (1)  Coracopsi*  harklyi  (p.  841); 
(2)  Palceonlit  toardi  (p.  341) ;  (3)  Hyp- 
tipetes  cratHrostri*  (p.  344);  (4)  ZoHer- 
opt  modesta  (p.  345/;  (5)  Tehitrea  cor- 
Vina  (p.  349);  (6)  Foudia  teeheUarum 
(p.  353),  and  (7)  Zotterops  gemiflava  (p. 
364). 

The  plate  (IV)  represents  Tehitrea 
eorvina,  {f  and  $. 

1877.  NEWTON,  EDWARD,  M.  A.,  C.  M. 

G.,  etc.    On  a  collection  of  birds 
from  the  island  of  Anjnan. 

Proc,  Zool,  Soc.f  London,  1877, 

295-302,  Pis.  XXXIII,  XXXIV. 

Twenty-seven  species  are  mentioned, 
with  annotations,  of  which  the  following 
are  new:  (1)  ZonUropa  anjuaneuM,  p. 
207,  pi.  33,  fig.  1 ;  (2)  Tehitrea  vulpitia,  p. 
298.  pi.  33,  fig.  2 ;  (3)  £11x9141  hnffieaudata, 
p.  209 :  (4)  Turdus  beufsheri,  p.  209,  pL  84 ; 
(5)  Turtur  eomoreiudt,  p.  300. 

A  list  of  forty-six  species  (three  of 
them  undetennined)  is  given,  showing, 
in  tabular  form,  their  distribution 
among  the  islands  of  the  Comoro  group- 

1878.  OUSTALET,  M.  E.    I5tude  sur  la 

faune    ornithologique    des    lies 
Seychelles. 

Bull.  Soc.  Philomath.,  Paris, 

1878,  p.  161. 

(Based  on  a  collection  of  505  speci- 
mens, representing  14  spocies,  made  by 
M.  de  risle,  naturalist  of  the  French 
Transit  Expedition  of  1875.)  EUisia 
iechelUntis  is  described  as  new. 

1879.  [EDITORIAL.]    Oustalet  on   the 

Ornithology  of  the  Seychelles. 

Proc.  N.  M.  95 35 


1879.  [EDITORIAL]— Continued. 

The  IMS,  4th  ser.,  ni,  1879, 
p.  97. 

Review  of  Onstalet's  "  i^tade  sur  la 
faune  omithologiques  des  ilea  Sey- 
chelles.** 

1879.  GONTHER,  a.  On  the  occurrence 
of  a  Land  Rail  (Rallus)  in  the 
island  of  Aldabra. 

Ann.  and   Mag.  Nat.  Hist., 
ser.  5,  III,  1879,  p.  164. 
Described  as  a  new  subspecies,  iZaUiM 
gularis.  rar.  aldabrana. 

1879.  SHELLEY,  G.  E.    On  a  collection 
of  birds  from  the  Comoro  Islands. 
Proc.  Zool.  A'oc,  London,  1879, 
673-679. 

Thirty-six  species  are  mentioned,  of 
which  Zosteropt  kirki^  from  Grand  Com- 
oro, is  described  as  new  (p.  (^76). 

1884.  SHARPE,  R.  BOWDLER.  Collec- 
tions from  the  Western  Indian 
Ocean.    Birds. 

Report  of  the  Zoological  colleo- 
tions  made  in  the  Indo- Pacific 
Ocean  during  the  voyage  of 
H.  M.  8.  AUrt,  1881-^2,  Part  U, 
pp.  483-485. 

Fifteen  species  of  birds  are  mentioned 
from  the  Amirante  group,  Gloriosa,  and 
Seychelles. 

1888.  NEWTON,  SIR  EDWARD,  K.  C. 
M.  G.,  etc.  [Presidential  address 
to  the  members  of  the  Norfolk 
and  Norwich  Naturalists'  Society, 
including  a  ^'List  of  the  birds  of 
the  Mascarene  Islands,  including 
the  Seychelles."] 

Trans.  Norfolk  and  Norwich 
Naturalists'  Soc,  IV,  pp.  537- 
554  (list  on  pp.  548-554). 
One  hundred  and  seven  species  are 
given  in  the  list,  their  distribution 
(whether  found  in  La  R^>union,  Mauri- 
tius, Rodriguez,  Seychelles,  or  "other 
places  within  the  range")  being  shown 
in  columns,  and  whether  extinct,  pecu- 
liar! or  of  accidental  occurrence  in- 
dicated by  symbols.  Seven  additional 
species,  all  TxiMnarea,  are  given  on  the 
authority  of  Pollen  (Hecherches,  etc., 
pp.  144,  145),  and  finally  'an  approxi- 
mate list  of  species  of  birds  which 
seem  to  have  been  introduced  into  the 
islands,"  twenty  •one  in  number. 
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1888.  NEWTON,  SIR  EDWARD— Con'd. 
The  address  proper  treats  largely  of 
the  extermination  of  birds,  with  special  I 
reference    to    the    geographical    area 
covered  by  the  list. 

1893.  RIDGWAY,  ROBERT.  Descrip- 
tions of  some  now  birds  oollected 
on  the  islands  of  Aldabra  and  As- 
Biimption,  northwest  of  Mada- 
gascar, by  Dr.  W.  L.  Abbott. 
Proc.   U.  S.  XaU  Mu».,  XVI, 

No.  953,  August  16,  1893,  pp. 

597-600. 

The  new  species  and  subspecies  de- 
scribtHl  are  as  follows  : 

From  Aldabra:  (1)  Ixoeinda  mada- 
g<ucarieMis  roitrata  (p.  597) ;  (2)  BucA- 
anga  aldabrana  (p.  S97);  (3)  Foudia 
aldabrana  (p.  598) ;  (4)  JiougeUus  alda- 
bramit,  p.  508;  (5)  Ibii  abbotti  (p.  699). 

From  Assumption:  (8)  Sula  abbotti, 
p.  599. 


1893. 


1894. 


RIDGWAY,  ROBERT— Continued. 
From  lie   Poivre,  Amirante  group: 
(7)  Turtur  ioturatus,  p.  600. 

RIDGWAY,  ROBERT.  Descrip- 
tions  of  some  new  birds  from  Al- 
dabra, Assumption,  and  Gloriosa 
islands,  collected  by  Dr.  W.  L. 
Abbott. 

Proo.  U.  S.  Nat  Mu9.,XXlI, 

No.  lOOe,  1894,  pp.  371-373. 

The  new  forms  described  arc  the  fol- 
lowing: 

From  Aldabra:  (l)ZosUr<fpi  aidabrm- 
Hi,  p.  371;  (2)  OinnyrU  aldabrfnsis,  p. 
372;  (3)  Oentropui  intularis  (also  from 
Assumption),  p.  373;  (4)  Oaprimul^w 
cUdabrenntt  p.  373. 

From  Assumption :  (5)  CinnjfrU  ab- 
boUi,  p.  872. 

From  Gloriosa:  (6)  ZotUropt  mada- 
gatcarienti*  gloriosa,  p.  372. 


Papers  not  acoesaible  to  the  author,  the  titles  having  been  obtained  from  various  sources. 


.  Recherches  sur  la  Faune  de  Mada- 
gascar et  de  ses  D<^pendances, 
d'ap^^s  les  ddcouvertes  de  Fran- 
cois P.  L.  Pollen  et  D.  C.  van 
Dam.    (ScLATKR.) 

1861.  DR.  G.  HARTLAUB.  Ornithologi- 
scher  Beitrag  zur  Fauna  Mada- 
gascar's, mit  Beriicksichtigung 
der  Inseln  Mayotta,  Nossi-Bd  und 
St.  Marie,  sowio  der  Mascarenen 
und  Seychellen.     8yo.    Bremen, 

1861.      (SCLATKR.) 

1883.  COPPINGER,  R.  W.,  M.  D.  Four 
years  in  Patagonian,  Polyne- 
sian, and  Mascarene  waters  (1878- 


1883.  COPPINGER,  R.  W.— Continued. 
1882).    Royal  8vo.  London,  1883. 

(SCLATKR.) 

1887.  EDWARDS,  A.  MILNE,  and  OUS- 
TALET,  E.  Observations  sur 
quel  ques  esp^oes  d'oiseaux  r^cem- 
ment  d^couvertes  dans  File  de  la 
Grande-Comoro. 

Ann.  Sci.  Nat.  {Zool.)  (VII), 

2,  pp.  213-238. 

1889.  EDWARDS,  A.  5ULNE,  and  OUS- 

TALET,  E.    Etudes  sur  les  mam- 

mif^res  et  les  Oiseaux  dea  ties 

Comores. 

N.  Arch  Mus.     [pp.  22S-297, 
Pis.  IV-IX.] 
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DESCRIPTIO:5^S  OF  TWO  NEW  SUBSPECIES  OF  THE  DOWNY 
WOODPECKER,  DRYOBATES  PUBESCENS  (LINN^US). 

By  Hakby  C.  Obebholser. 


The  comparison  of  a  series  of  Dryohates  pubeBcens  from  Alaska  with 
a  similar  series  of  specimens  from  Florida  reveals  at  once  a  striking 
difi'erence  between  the  representatives  of  this  species  from  these  widely 
separated  localities;  the  birds  from  the  northern  half  of  the  eastern 
United  States  being  in  every  respect  perfectly  intermediate  between 
these  two  extremes.  The  Florida  birds  present  the  minimum  of  size, 
combined  with  dullness  of  coloration;  while  those  from  Alaska  are 
largest,  the  light-colored  portions  of  the  plumage  being  of  greater 
extent  and  pure  white. 

It  therefore  becomes  necessary  either  to  entirely  disregard  the  evi- 
dent geographical  variation  here  exhibited,  or  to  recognize  instead  of 
one,  three  races  of  Dryobates  pubescens  in  northern  and  eastern  Korth 
America.  It  is,  however,  not  without  considerable  hesitation,  and  only 
after  the  careful  examination  and  comparison  of  a  large  number  of 
specimens  (altogether  200),  that  the  writer  has  decided  to  attempt  to 
characterize  these  subspecies.^ 

While  the  differences  assigned  are  perhaps  not  such  as  to  positively 
determine  by  any  single  character  every  given  individual,  yet  the 
average  distinctions  are  readily  appreciated  upon  comparison,  and  the 
diagnoses  are  based  upon  what  may  be  considered  fairly  well  differen- 
tiated averages. 

For  the  form  of  Downy  Woodpecker  inhabiting  the  Gulf  States  there 
is  already  a  name  available,  as  follows: 

DRYOBATES   PUBESCENS   MERIDIONALIS  (Swainson). 

SOUTHERN  DOWNY  WOODPECKER. 

Picu8 puh€9cen9j  LiNNiKUS,  Syst.  Nat.,  Ed.  12, 1766, 1,  175  (part), 
Picus  {Dendrocopua)  meridionalia,  Swainson,  Fauna  Bor.  Amer.,  II,  1831,  308. 
Picus  le  contei,  Jones,  Ann.  Lye.  N.  Y.,  IV,  1857,  489,  pi.  XVII  (Georgia,  three- 
toed  specimen). 
D[ryobaie8'}  pubescens,  Cabanis,  Mus.  Hein.,  IV,  June  15,  1863,  62  (part). 

Subspeeific  characters. — Similar  to  Dry  abates  pubescens,  but  smaller; 
the  lower  parts  more  brownish,  the  white  markings  of  wings  and  tail 
averaging  of  less  extent. 

^The  writer  takes  this  occasion  to  express  to  Mr.  Robert  Ridgway,  of  the  National 
Museum,  his  indebtednt'ss  for  many  favors  incident  to  the  preparation  of  the  present 
paper.  To  Dr.  J.  A.  Allen  and  Mr.  F.  M.  Chapman,  of  the  American  Museum  of 
Natural  History,  and  to  Messrs.  William  Brewster  and  Gerrit  S.  Miller,  jr.,  as  well, 
obligations  are  acknowledged  for  courtesy  in  regard  to  the  loan  of  specimens. 

Proceedings  of  the  United  States  National  Mnsenm,  Vol.  XVIII— No.  1 080. 
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Description. — Adult  male  (No.  150139,  TJ.S.N.M.,  Lake  Arbuckle, 
Polk  Couuty,  Florida,  March  7,  1895;  William  Palmer).  Upper  parts 
black;  nasal  feathers  yellowish  white,  slightly  mixed  with  black; 
superciliary  aud  dorsal  stripes,  together  with  stripe  on  the  side  of  the 
head  and  spotting  on  wings,  white.  Middle  tail-feathers  black;  next 
pair  black,  with  very  slight  white  edging  on  terminal  portion  of  outer 
webs;  remaining  tail-feathers  white,  more  or  less  varied  with  black. 
Under  surface  pale  brownish;  lower  tail-coverts  well  marketl  with 
black.    No  white  tips  to  the  iive  outer  primaries.    A  red  nuchal  band. 

Length,  152.4  mm. ;  extent,  283.7  mm.;  wing,  8(>.4  mm. ;  tail-feathers, 
53.3  mm. ;  exposed  culmen,  15.5  mm. ;  tarsus,  15.2  mm. ;  middle  toe  with 
claw,  15.2  mm. 

Habitat — South  Atlantic  and  Gulf  States,  from  South  Carolina  to 
Texas. 

This  form  was  first  described  from  Georgia,  by  Swainson,*  who  men- 
tioned its  small  size  and  the  darker  color  of  the  lower  parts  in  contrast 
to  D.puhescens;  but  having  only  two  specimens  for  examination  he  very 
cautiously  expressed  his  doubt  in  regard  to  its  validity. 

The  amount  of  white  on  the  wings  and  tail  of  D.  puhescens  meridio- 
nalis  is,  in  a  majority  of  the  specimens  examined,  somewhat  less  than 
in  D.  pubescensj  the  difference  being  most  appreciable  on  the  tips  of  the 
primaries  and  on  the  outer  of  the  two  middle  pairs  of  tail-feathers. 
The  darker  appearance  of  the  under  parts  in  specimens  from  the  South- 
ern States  is  usually  quite  apparent,  although  the  whitest  individuals 
from  Florida  are  almost  indistinguishable  in  this  respect  from  some 
specimens  of  B.  pubescens.  The  birds  of  a  small  series  from  Gaines- 
ville, Florida,  collected  by  Mr.  F.  M.  Chapman,  are  darker  than  any  of 
the  others  examined,  and  would  appear  to  be  somewhat  adventitiously 
stained,  as  evidently  are  some  specimens  of  I),  pubescens  from  the  coal 
regions  of  Pennsylvania  and  northern  Ohio. 

With  regard  to  size,  the  birds  from  Florida  are  smallest,  the  average 
measurements  of  42  adults  from  that  State  being  as  follows :  Wing, 
88.6  mm.;  tail-feathers,  56.1  mm.;  exposed  culmen,  15.2  mm.;  tarsus, 
15.2  mm.;  middle  toe  with  claw,  15.2  mm.  Specimens  from  the  other 
Gulf  States,  together  with  those  from  South  Carolina  and  Georgia,  are 
slightly  larger  than  Florida  birds,  but  are  not  otherwise  noticeably 
different. 

The  birds  at  hand  from  IN^orth  Carolina,  Tennessee,  Indian  Territory, 
southern  Illinois  and  extreme  southern  Virginia,  appear  to  be  inter 
mediate  between  D.  pubescens  meridionalis  and  I),  pubescenja^  and  these, 
although  not  above  included,  are  perhaps  without  impropriety  referable 
to  7).  pubesceiis  meridionalis. 


1  Fauna  Bor.  Amer.,  II,  175. 
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DRYOBATES  PUBESCENS  NELSONI.^  new  subspecies. 
NORTHERN  DOWNY  WOODPECKER. 

Subspecific  characters. — Similar  to  Dryohates  puhescens,  but  averaging 
larger;  the  under  parts  pure  white  instead  of  brownish ;  the  lower  tail- 
coverts  and  outer  tail-feathers  averaging  with  much  less  of  black  mark- 
ings; red  nuchal  band  of  male  averaging  somewhat  wider. 

Description. — Adult  male  (Type  No.  75054  U.S.KM.,  Nulato,  Alaska, 
B.  W.  Nelson).  Above  black;  nasal  feathers  yellowish  white,  slightly 
mixed  with  black.  Superciliary  stripe,  streak  on  cheeks  extending 
nearly  around  the  neck  behind,  wide  dorsal  stripe,  spots  on  the  wing 
quills  and  their  coverts,  together  with  the  comparatively  broad  tips  to 
most  of  the  primaries,  white.  Frontal  feathers  conspicuously  varied 
with  white  markings.  Middle  pair  of  tail-feathers  black;  next  pair 
tipped,  and  on  apical  half  broadly  edged  externally  with  white;  third 
pair  much  more  extensively  white;  the  two  outer  pairs  white  with 
exception  of  their  extreme  bases  under  the  coverts  and  a  few  small 
spots  of  black  on  the  terminal  portions.  Under  parts  pure  white;  the 
few  dark  markings  on  lower  tail-coverts  linear  and  indistinct.  Nuchal 
band  scarlet  vermilion. 

Measurements. — Wing,  99.1mm.;  tail-feathers,  69.1  mm. ;  exposed  cul- 
men,  16.5  mm.;  tarsus,  15.5  mm.;  middle  toe  with  claw,  15.2  mm. 

Female  similar  to  male,  but  lacking  the  red  nuchal  band  and  the 
white  markings  of  the  forehead. 

Habitat — Alaska  and  northern  British  America. 

In  a  series  of  fifteen  specimens  in  the  collection  of  the  XJ.  S.  National 
Museum  the  characters  given  above  are  fairly  constant.  Three  birds 
from  Kadiak  are  smaller  than  all  but  one  of  the  other  Alaska  speci- 
mens, and  have  more  black  on  the  outer  tail-feathers.  In  this  latter 
respect  the  Kadiak  birds  are,  however,  closely  approached  by  two  of 
the  Alaska  specimens,  and  by  two  others,  from  Fort  Eesolution  and 
Moose  Factory  respectively.  A  specimen  from  Victoria  County,  New 
Brunswick  (Amer.  Mus.,  No.  61362),  is  also  very  similar  to  these,  but  is 
smaller. 

Of  the  15  specimens  above  mentioned,  only  one  (No.  95276,  U.S.N.M., 
from  Kadiak)  shows  dark  markings  on  the  under  tail-coverts  equaling 
in  amount  those  on  average  examples  of  B.pubescens.  While  some 
individuals  of  D.  pubescens,  especially  those  from  the  northern  United 
States,  are  fully  as  pure  white  below  as  are  the  specimens  of  D.  pubes- 
cens  nelsoni,  yet  the  ordinary  coloration  of  the  former  is  much  more 
brownish. 

The  white  mottling  of  the  forehead  seen  in  the  males  of  B.pubescens 
nelsonij  though  not  a  diagnostic  mark,  is  present  to  a  greater  or  less 
degree  in  6  of  the  12  males  of  this  form;  while  of  the  100  specimens  of 


'Named  for  Mr.  E.  W.  NelBon,  iu  recognition  of  his  valaable  contributions  to  Alaa- 
kan  ornithology.  ^ 
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D.  pubescens  examined,  there  were  found  only  four  (males)  which  pos- 
sessed any  indication  of  such  markings. 

In  1>.  puheacens  nelsoni  the  red  nuchal  band  of  the  male  averages 
wider  than  in  J),  pubescensj  12  specimens  of  each  form  giving  an  aver- 
age of  8.8  mm.  for  the  former,  and  7.6  mm.  for  the  latter. 

Comparative  measurements  (in  millimeters)  of  the  three  forms  here 
treated  are  given  in  the  subjoined  tables: 

Dryohates  puhescens  meridionalis  {64  specimens). 


Wing. 

Tail 
feathers. 

Bxposed 
culmeii. 

Tarsus. 

14 

16.8 

15.5 

Middle  1 

to©  with  1 

claw. 

Miniirnim     -r--r--»n .»r-r-T-.rT-.T T^.... 

84.3 
94.7 
89.1 

49.5 

61 

56.9 

13.7 
17.5 
15.5 

13.5 
16.8 
15.2 

Maximum 

Averago 

Dryohaies  pubeseens  {49  apeoimefu). 


Wing. 

Tail 
feathers. 

Ezpoaed 
culmen. 

13.5 
18.3 
15.5 

Middle 
Tarsus,     toe  with 
claw. 

Minimum 

90.2 
99.1 
94.7 

54.6 
67.3 
61.5 

13. 5          14 
17             17. 8 
15.7          15.7 

Maxlninm     ........................ 

A vftrftgft 

Dryohaies  puhescens  nelsoni  {16  specimens). 


Minimum , 
Maximum, 
Average  . 


Wing. 


92.2 
103.6 
98.8 


Tail 
feathers. 


58.4 
74.9 
66.8 


Exposed 
culmen. 


15.2 
17.3 
16.3 


Tarsus. 


15 

17.3 

15.7 


Middle 

toe  with 

claw. 


15 

17.3 

15.7 
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PRELIMINARY  DESCRIPTION  OF  A  NEW  SUBGENUS  AND 
SIX  NEW  SPECIES  AND  SUBSPECIES  OF  HARES,  FROM 
THE  MEXICAN  BORDER  OF  THE  UNITED  STATES.^ 


By  Edgar  A.  Meabns,  M.  D., 

Asdiatant  Surgeon^  U,  S^  Army, 


The  aENUS  Lepus  stands  so  mach  in  need  of  a  thorough  revision, 
that,  in  order  to  characterize  the  new  species  intelligently,  it  is  neces- 
sary to  define  the  characters  of  the  remaining  species  of  this  region. 

The  eleven  species  of  the  Mexican  border,  together  with  their  SQven 
additional  subspecies,  belong  to  fonr  sections  of  the  genus  Lepus,  at 
least  three  of  which  may  with  advantage  be  recognized  as  subgenera. 
One  of  these  sections  contains  the  water  hare  {Lepus  aquaticus,  Bach- 
man)  of  the  lowlands  bordering  the  Gulf  of  Mexico,  another  the  cot- 
tontails (three  species),  from  which  the  cactus  rabbit  {Lepus  cinerascens, 
Allen)  of  the  Pacific  Coast  region  is  sufficiently  diflferent  to  merit  sepa- 
ration as  a  third  section,  the  Mexican  jackrabbits  (six  species)  com- 
posing the  fourth.  These  groups  may  be  conveniently  characterized, 
anatomically,  as  follows : 

ANALYSIS  OF  THBBE  SUBaBNEBA  OP  LEPUS. 


A.  Interparietal  persistent  as  a  distinct  bone  in  adults ;  nsnally  developed  from  a 
single  OBSific  center.  Ear  shorter  than  hind  foot  (except  in  X.  dneraacetis). 
a.  Skull  and  teeth  massive ;  rostral  portion  about  as  wide  as  high ;  postorbital 
process  of  froutal  bone  anchylosed  with  the  cranium  for  its  entire  length; 
frontal  and  parietals  deeply  pitted ;  skull  rather  straight  above,  about  half 
as  wide  as  long ;  pelage  harsh ;  head  small ;  ear,  tail,  and  hind  foot  short, 
the  latter  scantily  haired Hydrolagus,  Gray. 

*  This  is  the  third  of  a  series  of  papers,  in  the  Proceedings  of  the  United  States 
National  Museum,  based  on  the  collection  of  mammals  made  by  the  writer  in  con- 
nection with  the  recent  resurvey  of  the  Mexican  boundary  line,  in  which  it  has 
been  deemed  advisable  to  present  brief  preliminary  diagnoses  of  such  mammals  as 
appear  to  be  new  to  science,  in  anticipation  of  the  publication  of  the  proposed 
report  on  the  collections  of  the  International  Boundary  Commission,  United  States 
and  Mexico.  This  course  is  necessitated  by  the  delay  incident  to  getting  out  the 
final  report,  in  which  detailed  descriptions  and  illustrations  of  the  new  forms  may 
be  expected.  (See  Proo.  U.  S.  Nat.  Mus.,  XVII,  pp.  129-130;  XVIII,  pp.  443-447.) 
Proceedings  of  the  United  States  National  Museum,  Vol.  XVIII— Ko.  1081. 
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aa.  Skull  and  teeth  lighter;  rostral  portion  wider  than  high;  postorbital  pro- 
cesses nnlted  with  the  oranium  behind  (in  old  specimens),  inclosing  a  nar- 
row foramen;  upper  surface  of  skull  much  less  pitted;  skull  much  arehed 
above,  sometimes  wider  than  one-half  of  its  length;  pelage  softer  and 
longer;  feet  densely  padded ;  head,  ears,  tail,  and  feet  relatiyely  larger. 

Sylvilagns,  Gray.* 
AA.  Interparietal  distinct  only  in  the  fetus,  and  for  a  short  period  after  birth ;  always 
obliterated  in  adults;  usually  developed  from  two  ossific  centers;  skull 
low  and  narrow,  its  breadth  considerably  less  than  half  the  length,  with 
large,  arching  postorbital  processes,  which  are  united  to  the  cranium  by 
suture  posteriorly,  inclosing  a  long  and  wide  foramen;  nasal  bones  long; 
anterior  upper  incisors  rpunded  externally,  and  without  a  distinct  lateral 
groove.  Ear  longer  than  hind  foot;  tail  black  above,  this  color  running 
up  on  the  rump.    Pelage  never  white McuTotolagus,- 

The  species  and  subspecies  of  Lepm  at  present  known  to  inhabit  the 
region  of  the  Mexican  border  may  be  determined  by  reference  to  the 
following  key : 

ANALYTICAL  KEY  TO  TIIE  SPECIES  AND  SUBSPECIES  OF  LEPUS  FOUND  ON  THE  MEX- 
ICAN BORDER  OF  TIIE  UNITED  STAl'ES,  INCLUDING  THE  LEPUS  CALLOTIS,  WAGLBR, 
OF  MEXICO. 


A.  Interparietal  persiBtent  as  a  distinct  bone  in  adults;  usually  developed  from  a 

single  ossific  center.    Ear  shorter  than  hind 
foot  (except  in  L,  cinerascens), 

a.  Skull  and  teeth  massive ;  superior  outline  moderately  convex ;  postorbital  pro- 
cess of  frontal  bone  anohylosed  with  the  cra- 
nium for  its  entire  length,  ''leaving  neither 
foramen,  notch,  nor  suture ;  **  frontal  and  pari- 
etals  deeply  pitted ;  skull  about  half  as  wide 
as  long,  with,  the  muzzle  about  as  wide  as 
high;  pelage  harsh;  feet  scantily  clothed; 
head  small ;  ears,  tail,  and  hind  feet  relatively 
short  (=  Hydrolagtu,  Gray ) aquaticuB.^ 

aa.  Skull  and  teeth  lighter;  superior  outline  strongly  convex  posteriorly;  post- 
orbital process  united  with  the  oranium  behind 
(in  old  specimens),  inclosing  a  foramen ;  upper 
sorface  of  skull  much  less  pitted,  about  as 
wide  as  long,  with  the  muzzle  usually  wider 
than  high ;  pelage  softer  and  longer,  especially 
on  the  feet,  which  are  heavily  padded ;  head, 
ears,  tail,  and  feet  relatively  larger  (=Sylvi' 
lagus,  Gray). 
I,  Ear  longer  than  hind  foot ;  tail  short ;  skull  narrow,  low,  and  lightly  ossified, 

with  postorbital  process  usually  free,  scarcely 
touching  cranium  behind cinerascens, 

'  Lepus  cinerascens,  Allen,  an  aberrant  species,  is  provisionally  referred  to  a  second 
section  of  this  subgenus.     (See  key  to  species.) 

^  Macroiolagusj  new  subgenus.  Type  Lepus  alleni,  Meams,  fVom  southern  Arizona 
and  adjacent  parts  of  Mexico. 

3  This  has  recently  become  Leptis  aquaiicus  attwaterij  Allen,  Bull.  Am.  Mus.  Nat. 
Hist.,  N.  Y.,  VII,  Art.  X,  November  8, 1895,  pp.  327, 328.  Type  locality :  Medina  River, 
18  miles  south  of  San  Antonio,  Texafi. 


Digitized  by  LjOOQ IC 


ifiMw  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  553 


hh.  Ear  shorter  than  hind  foot ;  tail  longer  than  in  the  preceding  section ;  skull 

stouter,  higher,  and  heavier,  with  postorbital 
pro9e88  united  with  the  cranium  behind, 
e.  Ear  shorter  than  head, 
d.  Skull  high,  size  small;  tail  very  short;  hind  foot  short  and  scantily 
clothed ;  ear  small.    Length,  370  mm. ;  tail  ver- 
tehr8P,50;  ear  above  crown,  70 ;  bind  foot,  82. 

hachmani. 
dd.  Skull  not  so  high;  size  larger;  tail,  ears,  and  hind  feet  larger,  the 
latter  heavily'coated  with  long  hair. 
6.  Skull  lightly  ossified,  with  audital  bulla)  much  inflated,  mandible 
small,  dentition  weak,  and  rostral  portion  of 
skull  abbreviated;  nasals  falling  consider* 
ahly  short  of  the  premaxillaries ;  ears  heavily 
coated  with  long  hair;  color  dark.  Length, 
425  mm. ;  tail  vertebra*,  58;  ear  above  crown, 

64 ;  hind  foot,  105 pinetis. 

ee.  Skull  and  dentition  heavier;  audital  bulla)  small,  mandible  large; 
nasals  and  rostral  portion  of  skull  elongated, 
the  former  exceeding  the  premaxillaries ;  ears 
less  heavily  clothed  with  short  hair;  coloration 
light.  Length,  415  mm. ;  tail  vertebra^,  67 ;  ear 
above  crown,  80;  hind  foot,  100. 

holzneri  (p.  554). 
ee.  Ear  longer  than  head. 

/.  Skull  low  and  narrow,  with  rostral  portion  elongated ;  audital  bulla) 
moderately  inflated,  shorter  an tero-posteriorly 
than  the  upper  molar  series;  size  large;  ears 
broadly  tipped  with  black ;  color  of  upper  sur- 
face tawny  olive,  mixed  with  gray  and  black. 
Length,  400mm. ;  tail  vertebrae,  67;  ear  above 

crown,  90 ;  hind  foot,  92 auduhoni. 

ff.  Skull  higher  and  broader,  with  rostral  portion  reduced;  audital 
hulL-e  much  inflated,  longer  antero-posteriurly 
than  the  upper  tooth-row;  size  small;  ears 
narrowly  tipped  with  black;  color  of  upper 
surface  pale  yellowish  brown,  mixed  with  gray 
and  black. 
g.  Size  large;  coloration  dark.  Length,  380  mm. ;  tail  vertebra;,  55; 
ear  from  crown,  85 ;  hind  foot,  92. 

nwi/or  (p.  557). 
gg.  Size  small ;  coloration  light. 

h.  Larger;  ears  and  tail  relatively  long.  Length,  360  mm.;  tail 
vertebra>,  60 ;  ear  above  crown,  85;  hind  foot, 

82 arizofKt. 

hk.  Smaller;  ears  and  tail  relatively  short;  skull  with  rostral  por- 
tion, mandible,  and  audital  bull;e  relatively 
more  developed.  Length,  330  mm. ;  tail  ver- 
tebra?, 50;   ear  above  crown,  80;  hind  foot, 

80 minor  (p.  557). 

AA.  Interparietal  only  present  in  the  fetus,  and  for  a  very  short  period  after  birth ; 

always  fused  with  the  parictals  in  adults,  and 
usually  developed  from  two  ossific  centers. 
Ear  longer  than  hind  foot, 
i.  Convex  surface  of  ear  white  at  the  apex ;  black  patch  on  middle 
of  rump  tending  to  become  obsolete. 
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j.  Nape  and  base  of  ear  black callotis. 

jj.  Nape  and  base  of  ears  sooty  grayish  or  yellowish. 
k.  Sides  white;  size  small;  head  stout;  ears  moderate. 

gaillardi  (p.  560). 

'  kk.  Sides  gray ;  size  large ;  head  slender;  ears  enormous.  eUleni. 

it.  Convex  surface  of  ear  black  at  the  apex;  rump  with  a  distinct 

black  median  stripe,  in  continuation  of  the 

black  upper  surface  of  the  tail. 

{.  Nape  and  base  of  ears  black merriami  (p.  558). 

2/.  Nape  aud  base  of  ears  never  black,  usually  paler  than  or 
con  color  with  the  body, 
m.  Haunches  aud  sides  of  rump  distinctly  whitish  or  pale 
grayish,  in  sharp  contrast  with  the  dark  col- 
oring of  the  back, 
n.  Size  medium ;  ears  small  (under  150  mm.  from  crown) 
with  ochraceous  fringes  anteriorly ;  up|>6r  sur- 
face of  body  vinaceous  cinnamon.,  melanotic, 
nn.  Size  small;  ears  larger  (over  150  mm.  from  crown) 
with     brownish  white   fringes     anteriorly; 
upper  surface  of  body  brownish  gray. 

griseus  (p.  562). 

mm.  Haunches  and  sides  of  rump  not  distinctly  whitish,  but 

suffused  with  the  dark  coloring  of  the  back. 

o.  I  lead  stout ;  black  of  upper  surface  aggregated  so 

as  to  form  blotches;  under  surface  mostly 

white. 

p.  Size  large  (total  length,  620  mm.;  ear  from  crown, 

170;  hind  foot,  145);  colors,  grayish  above, 

white  below iexianut. 

pp.  Size  small  (total  length,  580  mm. ;  ear  from  crown, 
160;  hind  foot,  130);  colors,  more  brownish 
on  sides,  sometimes  stained  with  yellowish 

below eremicus. 

00,  Head  slender;  black  of  upper  surface  evenly  dis- 
tributed, not  forming  dusky  blotches;  under 
surface  stained  with  yellowish  or  cinnamon. 
q.  Colors  pale;  upper  surface  grayish  or  clay 
color,  but  slightly  mixed  with  black;  ears 
pale  drab,  large  (averaging  165  mm.  from 
crown);  under  parts  lightly  tinged  with 
ochraceous  buff  (sometimes  whitish). 

deserticola  (p.  564). 

qq.  Colors  dark ;  upper  surface  drab,  mixed  with 

gray  and  considerable  black ;  ears  dark  drab, 

small  (averaging  155  mm.  from  crown) ;  under 

parts  strongly  tinged  with  cinnamon. 

califomicM, 

LEPUS  SYLVATICUS  HOLZNERI,  new  subspecies. 

HOLZNER'S  COTTONTAIL. 

OeograpJtic  dislributioti. — This  cottontail  was  first  met  with,  in  the 
red  juniper  zone  of  the  Carrizalillo  Mountains — the  first  wooded  range 
on  the  boundary  w(»st  of  the  Eio  Grande.  The  Indians,  who  distin- 
guish it  from  the  cottontail  of  the  plains  of  that  region  {Lepus  arizama 
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'minor),  said  it  was  the  common  rabbit  of  the  Boca  Grande  and  other 
mountain  ranges  of  the  surrounding  region,  and  this  proved  to  be  the 
case  as  we  proceeded  westward.  It  was  subsequently  found  in  the 
Sachitas,  Dog,  San  Luis,  Animas,  Guadalupe,  Mule,  San  Jos6,  and 
Iluachuca  mountains.  It  was  found  from  the  red  junipers  and  oaks 
at  the  lower  timber  line  to  the  highest  summits  of  these  mountains, 
and  was  generally  abundant.  To  the  northward  I  have  only  seen  it 
in  the  forested  area  bordering  the  south  side  of  the  Colorado  Eiver, 
in  northern  Arizona.  It  is  the  "wood  rabbit"  of  Arizona  and  New 
Mexico;  Lepus  arizanw  being  an  inhabitant  of  the  plains  and  deserts. 

Description  of  type. — In  summer  pelage.  Well  clothed  with  coarse, 
rather  short  overhair,  which  conceals  the  underfur.  Color  of  back, 
liip  patches,  and  upper  side  of  head  vlnaceous  cinnamon,  mixed  with 
gray  and  black,  deepening  to  tawny  on  the  nape,  and  changing  to  clear 
iv'hitish  gray  on  the  thighs  and  rump,  which  are  lined  with  black; 
under  parts  white,  faintly  stained  with  yellowish,  with  the  chest  patch 
clay  color,  and  inguinal  spots  pale  vinaceous  cinnamon ;  tail  grizzled 
yellowish  brown  above,  white  below.  Ears  clothed  with  short  hair, 
without  black  at  tip  or  on  anterior  border;  convex  surface  almost  bare 
posteriorly,  mixed  reddish  brown,  gray  and  black  anteriorly,  fringed 
-with  white  on  basal  two-thirds  of  anterior  border,  and  scantily  clothed 
with  whitish  hairs  on  the  concave  surface.  Top  and  sides  of  head  red- 
dish like  the  back,  pale  around  the  orbit  and  at  base  of  ears,  posteri- 
orly. Anterior  face  of  fore  limbs  and  outer  face  of  hind  limbs  tawny, 
their  inner  surface  brownish  white. 

Description  of  winter  pelctge  (based  on  No.  HHt?  United  States 
National  Museum). — Adult  male,  from  the  Carrizalillo  Mountains,  near 
monument  !N^o.  31,  Mexican  boundary  line.  Collected  April  21, 1892, 
by  Mearns  and  Holzner.  (Original  number,  1680.^)  Coat  long,  coarse, 
and  rigid;  feet  bushy;  ears  well  clothed.  Color  above  gray,  lined  with 
black,  faintly  washed  with  clay  color  on  back,  hip  patches,  and  along 
the  ventral  border;  sides,  rump,  and  haunches  clear  gray,  lined  with 
black;  under  parts  with-the  pectoral  area  grayish  white,  tinged  with 
clay  color,  the  small  flank  patches  clay  color,  and  residue  of  under  sur- 
face. Including  the  under  side  of  tail,  pure  white.  The  ears  have  their 
inner  (concave)  surface  clothed  with  short  grayish  white  hairs,  the 
outer  (convex)  surface  being  grayish  white  posteriorly,  gray  mixed  with 
black  anteriorly,  narrowly  banded  with  black  on  the  terminal  half,  and 
fringed  with  white  on  the  edge.  The  nape  is  russet,  orbital  region 
whitish,  and  top  and  side  of  head  gray,  very  faintly  washed  with  yel- 
lowish brown.  The  feet  are  clay  color  on  the  under  side,  whitish  above, 
tawny  higher  up  on  the  shank.  The  upper  side  of  the  tail  is  grayish 
brown,  with  hoary  tips  to  the  hairs,  the  edges  white. 

'This  specimen  was  at  one  time  supposed  to  represent  a  form  sufficiently  different 
from  more  western  specimens  to  warrant  its  separation  from  holzner i,  to  constitute  a 
snbspecies  rigidus,  characterized  by  smaller  size,  coarser  pelage,  and  slightly  grayer 
coloration,  having  for  its  range  the  Eastern  Desert  Tract. 
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An  adult  male  in  recently  acquired  winter  dress  (No.  2425,  Amer.  Mas. 
Nat.  Hist.,  New  York),  taken  by  the  writer  in  the  Great  Colorado  For- 
est, at  Pine  Springs,  near  the  Colorado  River,  in  northern  Arizona,  on 
November  15,  1884,  is  practically  identical  in  coloration  with  the  above 
described  specimen.  In  both,  the  pelage  is  gray  at  base  for  half  its 
length,  then  brown,  then  narrowly  ringed  with  black  and  drab  gray, 
successively,  and  tipped  with  black.  It  is  slightly  larger,  with  a 
denser,  softer  coat.  This  specimen  was  compared  with  the  tyi)e8  of 
Lepm  sylvaticus  pinetis,  and  found  to  be  distinct. 

A  detailed  account  of  the  variations  in  the  pelage  of  this  species 
which  depend  on  season,  molting,  age,  and  locality  will  be  deferred 
until  the  publication  of  the  report  on  the  mammalogy  of  the  recent  sur- 
vey of  the  boundary. 

Dimensiona. — Average  measurements  of  6  adult  males:  Total  length, 
415.2  mm.  5  tail  vertebra?,  64;  ear  from  crown,  77.8;  ear  from  notch,  65: 
length  of  hind  foot,  99.5;  length  of  head  (from  nose  to  occiput),  82. 
Average  of  7  adult  females :  Total  length,  413.3  mm. ;  tail  vertebrae,  69.6; 
ear  from  crown,  79.4;  ear  from  notch,  68;  hind  foot,  97;  head,  82.3. 

Cranial  and  dental  ckara^'ters, — ^The  nasals  and  rostrjil  portion  of  the 
skull  are  relatively  larger  than  in  any  other  cottontail,  the  former  usu- 
ally extending  beyond  the  line  of  the  premaxillaries.  The  audital  bulla 
is  small,  and  the  mandible  of  medium  size.  The  dental  armatore  is 
rather  heavy. 

Tyj^e.—^o.  58937,  U.S.N.M.  (Coll.  International  Boundary  Commis- 
sion). Adult  female,  from  the  Douglas  spruce  zone,  near  the  summit 
of  the  Huachuca  Mountains,  southern  Arizona.  Collected  August  29, 
1893,  by  Mr.  Frank  X.  Holzner.     (Original  number,  989.) 

General  remarks. — This  rabbit  is  quite  different  in  color  from  L.  bach- 
mani  or  L.  s.  n  uttalli,  and  is  much  larger  than  either  of  them.  It  is,  in  fact, 
the  largest  cottontail  in  the  Southwest,  excepting  Lepus  auduhoni^  from 
which  it  may  bo  instantly  distinguished  by  its  much  shorter  ear,  longer 
hind  feet,  and  wholly  different  coloration.  I  have  compared  Hoizner's 
cottontail  very  carefully  with  the  Lepus  pinetis  recently  described  by 
Dr.  J.  A.  AUen,^  from  the  White  Mountains,  Arizona,  and  find  it  to  be 
very  different,  though,  as  remarked  by  Dr.  Allen,  one  of  the  specimens 
is  immature,  and  the  other  in  such  worn  molting  pelage  as  to  show  but 
little  of  the  overliair.  Though  unsatisfactory  in  character,  these  speci- 
mens indicate  a  form  verj-  different  from  any  previously  described.  The 
large,  bushy  feet  and  heavily  clothed  ears  are  quite  similar  to  those  of 
Lepus  sylvaticm  nnttaUi;  but,  instead  of  the'  pallid,  hoary,  and  yellowish 
coloring  of  that  animal,  it  is  the  darkest  form  of  cottontail  in  the  South- 
west, the  young  specimen  (No.  ^§JJ?  Am.  Mus.  Coll.)  being  about  as 
dark  as  the  darkest  individuals  of  the  cactus  rabbit  {Lepus  cinerascens). 
Fortunately  the  skulls  of  the  two  specimens  of  Lepus  sylvaticus  pinetis 
are  perfect,  and  that  of  the  adult  (No.  fS4f ,  Am.  Mus.  Coll.)  indicates  a 

»BuU.  Am.  Mus.  Nat.  Hist.,  VI,  p.  348,  December,  1894 
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form  widely  different  from  L.  holznerij  bearing,  in  fact,  a  closer  resem- 
blance to  the  skull  of  the  Lepus  arizonw. 

LEPUS   ARIZONA    MAJOR,  new  subspecies. 
GREATER  DESERT  COTTONTAIL. 

Geographic  distribution, — This  rabbit  occupies  the  elevated  interior 
region,  between  the  eastern  and  western  deserts,  its  range  extending 
along  the  Mexican  boundary  from  Poso  de  Luis,  Sonora,  to  the  basiu 
of  the  Mimbres,  Chihuahua.  I^orthward,  it  penetrates  the  Transition 
Zoue  on  the  Colorado  Plateau 5  and  southward  it  assumes  a  darker 
phase  in  the  Yaqui  Basin. 

Description  of  type, — In  winter  pelage 5  taken  October  23.  Similar  to 
L.  arizonce  (typica)  but  larger,  more  reddish,  and  darker.  Pelage  long, 
dense,  and  rather  course;  ears  and  feet  well  coated;  above  grayish 
drab, tinged  with  cinnamon,  and  thickly  lined  with  black-pointed  hairs 
on  the  back;  sides  paler,  drab-gray;  rump  clear  iron-gray;  nape  and 
outer  surface  of  limbs,  dull  cinnamon ;  ears  pale  grayish  on  concave 
surface,  drab  mixed  with  gray  and  black  on  convex  surface,  and  black 
at  apex ;  under  parts  white,  except  the  chest  which  is  light  clay-color. 
'  Type. — No.  if  if?,  U.S.N.M.  Adult  male,  collected  at  Calabasas, 
Arizoila,  October  23,  1889,  by  Dr.  Leonhard  Stejneger.  Original  num 
ber,  3053. 

LEPUS  ARIZONA  MINOR,  new  subspecies. 
LESSER  DESERT  COTTONTAIL. 

Geographic  distribution. — This  rabbit  ranges  from  the  plains  of  Colo- 
rado southward  to  the  Rio  Grande  and  westward  to  the  elevated  central 
tract,  where  it  intergrades  with  L.  arizonw  major  in  the  pass  between  the 
southern  end  of  the  Rocky  Mountains  and  northern  extremity  of  the 
Sierra  Madr6. 

Description  {based  on  the  type,  in  winter  pelage), — Coat  long,  dense, 
and  silky.  On  the  back  it  is  gray  at  base  for  a  little  more  than  half 
its  length,  then  ringed  successively  with  brown,  black,  and  Naples  yel- 
low, pointed  with  black.  Ears  and  feet  well  clothed.  Upper  surface 
of  body  yellowish  brown,  of  a  shade  closely  resembling  Naples  yellow, 
thickly  lined  with  black,  changing  to  yellowish  gray  on  the  sides,  with 
a  rather  distinct  line  of  buff  separating  the  grayish  sides  from  the 
white  underparts;  rump  grayish  white,  lined  with  black;  head  pale 
gray,  tinged  slightly  with  yellowish  brown  on  the  cheeks  and  more 
deeply  so  on  the  crown;  whiskers  black ;  ear  with  convex  surface  gray- 
ish white  posteriorly,  gray  slightly  mixed'  with  yellowish  brown  and 
black  anteriorly,  fringed  with  white  on  basal  two-thirds  of  anterior 
edge,  tipped  with  black,  and  coated  with  grayish  white  on  concave  sur- 
face, where  there  is  an  obsolete  patch  of  dusky  parallel  to  the  posterior 
edge;  nape  light  cinnamon;  anterior  face  of  fore  limbs  ochraceous- 
cinnamon ;  outer  aspect  of  leg  wood  brown;  hind  feet  white  above,  cinna- 

Digitized  by  VjUUV  l€ 


558  HARES  FROM  MEXICAN  BORDER— MEARNS, 


111011  below  5  tail  white,  with  a  broad  dorsal  stripe  composed  of  dusky 
hairs  tipped  with  yellow-brown  and  gray;  chest  patch  yellowish  gray; 
residue  of  under  parts  pure  white,  with  the  exception  of  the  two  small 
colored  patches  usually  present  in  rabbits,  at  the  sides  of  the  abdomen 
in  front  of  the  hind  limbs,  which  patches  are  pale  cinnamon. 

Dimensions, — Average  measurements  of  14 adult  males:  Totallength, 
34.J  mm.;  tail  vertebrae,  50.2;  ear  from  crown,  81.2;  ear  from  notch,  65,8-^ 
length  of  hind  foot,  83.4;  length  of  head  (nose  to  occiput),  70.9.  Aver- 
age of  16  adult  females:  Total  length,  360mm.;  tail  vertebne,  52.8;  ear 
from  crown,  80;  ear  from  notch,  64.3;  hind  foot,  83.7;  head,  70.5. 

Type.—^o.  |4iS-},  U.S.KM.  (Coll.  International  Boundary  Commis- 
sion). Adult  male,  from  El  Paso,  Texas.  Collected  February  6,  1892, 
by  Metirns  and  Holzner.    (Original  number,  1418.) 

General  remarks. — This  small,  short-eared,  pallid  race  of  the  Lepus 
arizonw  has  been  hitherto  confused  with  L.  s.  ha<:hmani  and  L. «.  nuttdllu 
Quite  recently,'  however.  Dr.  J.  A.  Allen  correctly  referred  a  specimea 
to  the  species  L.  arizonm,  Comi)aring  a  series  of  specimens  of  this  race 
from  the  type  locality  (El  Paso,  Texas)  with  a  series  of  L,  arizonw  major 
taken  in  (central  Arizona  during  the  same  month  (February),  the  latter 
are  seen  to  be  darker  and  browner,  as  well  as  larger,  with  relatively <? 
larger  ears. 

The  subspecies  minor  also  differs  from  L.  arizonw  (typica)  in  having 
the  rostral  portion  of  the  skull  more  elongated,  the  mandible  consider- 
ably higher  and  stouter,  and  the  audital  bullae  larger. 

LEPUS  MERRIAMI,  Meams. 
RIO  GRANDE  JACKRABBIT. 

Lc2)U8  iexianus,  Audubon  and  Bachman,  N.  Am.  Qaad.,  Ill,  1853,  p.  156,  pi. 

CXXXIII  (Texas). 
Lepus  eaUotis,  Baird,  U.  S.  and  Mex.  Bd.  Snrv.,  1859,  pp.  45,46  (in  part;  as  to 

Nos.  134,  252,  299,  and  300).— Baird,  Mam.  N.  Am.,  1857,  p.  590  (in  part;  as 

to  Nos.  299, 134,  and  252).— Allen,  N.  Am.  Rodentia,  1877,  p.  350  ("  Var.  cat- 

lotis;"  in  part). 
Lepus  merriavii,  Mearns,  Proc.  U.  S.  Nat.  Mub.,  XVIII,  1896,  No.  1103,  advance 

sheet,  May  25,  1896,  p.  2. 

Similar  to  Lepus  eallotis  of  Mexico,  but  with  shorter  ears,  which  are 
tipped  with  blacTc  instead  of  white;  with  upper  surface  of  body  IncliD- 
iiig  to  grayish  fawn  color  rather  thjin  ochraceous  buff.  I  have  already 
briefly  described  this  species,  on  a  page  of  this  volume,  but  think  it 
desirable,  in  tlie  present  connection,  to  give  a  fuller  description  of  it. 

Qeo(jraphic  (Ustribution. — The  range  of  Lepus  merriami  extends  along 
the  lower  (Julf  coast  of  Texas  to  the  mouth  of  the  Eio  Grande,  and  up 
that  stream  as  far  as  the  mouth  of  the  Devil's  River,  near  which  point. — 
about  Del  liio — the  writer  found  it  extremely  abundant. 

Description  of  type. — Above  grayish  fawn  color,  mixed  with  black; 
underfur  whitish ;  nape,  and  base  and  tip  of  ears,  posteriorly,  jet  black; 


» Bull.  Am.  Mu8.  Nat.  Hist.,  New  York,  V,  p.  28,  189^.  y 

Digitized  by  VjOOQli: 


i«».  PROCEEDINGS  OF  TEE  NATIONAL  MUSEUM,  559 


black  nape  patch  divided  by  an  indistinct  stripe  composed  of  brownish 
gray- tipped  hairs;  ears  with  their  convex  surface,  anteriorly,  brownish 
gray  mixed  with  black,  white  posteriorly,  with  a  cream-colored  inter- 
space; inner  surfaces  of  ears  scantily  coated  with  short  hairs,  which 
are  white  except  on  the  middle  portion  of  the  posterior  border,  where 
they  are  blackish,  forming  an  elongated  dusky  spot;  ear  fringes  of 
anterior  border  clayey  white,  of  tip  black,  of  posterior  border  white; 
upper  side  of  tail,  and  median  area  of  rump,  black;  outer  surface  of 
legs,  haunches,  and  side  of  rump  grayish  white,  thickly  lined  with  black 
hairs;  gular  area  clay  color;  residue  of  under  parts,  including  inner 
surfaces  of  limbs,  pure  white,  except  the  usually  stained  patches  at 
sides  of  abdomen  in  front  of  thighs,  which  in  this  species  are  cream 
buff.  This  female  contained  three  fetuses,  and  had  molted  on  the  head, 
neck,  and  anterior  half  of  the  ventral  surface  before  the  date  of  its 
capture  (April  6). 

The  specimen  above  described  is  essentially  like  numerous  others 
which  I  have  examined  in  the  collections  of  the  United  States  National 
and  American  museums  iVom  Indianola,  Eockport,  Brownsville,  and 
other  points  in  southeastern  Texas. 

An  adult  male  (No.  iHi?  American  Museum  Coll.),  taken  at  Eockport, 
Texas,  September  18, 1893,  by  Mr.  H.  P.  Attwater,  is  in  summer  pelage. 
The  pelage  is  short  and  rigid.  The  upper  parts  are  drab  gray,  mixed 
with  black;  nape  black,  with  a  faint  longitudinal  band  of  grayish 
posteriorly.  The  ears  are  very  short-haired;  convex  surface  white  pos- 
teriorly, black  apically,  and  finely  mixed  yellowish  brown,  gray,  and 
black  anteriorly;  fringe  on  anterior  edge  yellowish  brown,  on  posterior 
edge  white;  concave  surface  sparsely  clothed  with  whitish  and  yellowish 
hairs,  with  a  broad  blackish  area  along  the  posterior  border.  The  gular 
patch  is  wood  brown  mixed  with  grayish  white;  under  side  of  tail  smoky 
.  gray,  slightly  mixed  with  long  grayish  white  and  reddish  brown  hairs; 
residue  of  under  parts  white. 

Descriptioii  of  young. — A  small  female  (No.  2302,  Coll.  International 
Boundary  Commission),  about  the  size  of  a  NeotomUj  was  taken  from 
a  marsh  hawk  {CirGus  hudsonius)^  at  Fort  Clark,  Tex.,  February  25, 
1893,  by  the  author.  It  is  coated  above  with  plumbeous,  brownish- 
pointed  underfur,  a  median  coat  of  banded  hairs,  and  a  sparse  outside 
coating  of  extremely  long,  white-tipped,  coarse  hairs.  The  nape  is 
sooty  black.  The  general  coloring  is  grayer  than  adults,  and  more 
mixed  with  black  on  the  haunches  and  rump,  and  with  darker  under- 
fur.  A  two-thirds  grown  male  (No.  HH>  Amer.  Mus.  Nat.  Hist.), 
taken  at  Eockport,  Texas,  by  Mr.  H.  P.  Attwater,  November  8,  1893,  is 
in  winter  dress,  except  as  to  the  middle  of  the  back,  and  has  a  richer, 
more  brownish  coloring  than  any  other  examined.  The  ears  are  quite 
heavily  coated  on  their  concave  surface,  where  they  are  decidedly 
ochraceous  toward  the  apex  and  along  the  posterior  border.  The  nape 
and  base  of  ears,  posteriorly,  are  black. 
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Dimensions, — Total  length,  570  mm ;  tail  vertebraB,  75 ;  ear  from  crown, 
142;  ear  from  notch,  118;  length  of  hind  foot,  123;  length  of  head 
(nose  to  occiput),  105. 

Cranial  and  dental  characters. — The  sknll,  though  broad  and  high,  is 
much  less  massive  than  those  of  Lepus  callotis  and  Lepvs  gaillardi. 
The  supraorbital  processes  of  the  frontal  are  less  elevated  and  ex- 
panded, and  the  postorbital  process  incloses  a  long  and  narrow, 
instead  of  a  broadly  oval,  foramen.  The  nasal  bones  are  long,  longi- 
tudinally convex,  and  very  broad.  The  rostrum  and  brain  case  are  of 
average  dimensions.  The  dental  armature  is  much  weaker  than  in 
L.  callotis^  and  quite  similar  to  that  of  X.  gaillardi. 

Type. — No.  2317,  Coll.  International  Boundary  Commission.  Adult 
female,  from  Fort  Clark,  Kinney  County,  Texas.  Collected  April  6, 
1893,  by  Dr.  Edgar  A.  Mearus. 

General  remarlcs. — This  is  the  common  "jackrabbit"  of  the  Rio 
Grande.  It  has  been  described  by  Audubon  and  Bachman,  Baird, 
Allen,  and  other  writers,  under  the  preoccupied  names  of  L.  callotis  and 
L.  texianus,  with  which  species  it  has  been  confounded. 

LEPUS   GAILLARDI,  new  species, 
GAILLARD'S  JACKRABBIT. 

Similar  to  Lepus  callotis,  but  smaller,  paler,  more  yellowish,  with  rela- 
tively shorter  ears,  and  lacking  the  black  nape  patch. 

Geographic  distribution. — Gaillar^i's  jack  rabbit  was  found  only  on  the 
east  and  west  forks  of  the  Playas  Valley,  bordering  the  San  Lois  Moon- 
tains  on  the  east  side. 

Description  of  type. — Above  pale  ochraceous-cinnamon,  mixed  with 
black ;  under  side  of  tail  white,  its  upper  surface  black,  many  of  the 
hairs  being  pointed  with  whitish;  median  black  line  of  rump  obsolete, 
but  indicated  by  a  (mostly  concealed)  line  of  sooty,  brownish,  white- 
tipped  hairs;  sides  pure  white;  rump  and  thighs  white,  lined  with  a 
few  black  hairs,  the  former  scarcely  divided  by  a  median  dusky  stripe; 
limbs  white,  stained  with  buff  on  their  outer  surfaces;  gular  patch  buflF, 
becoming  more  ochraceous  on  front  of  shoulders  and  sides  of  neck; 
head  cream  buff,  mixed  with  black,  with  a  whitish  area  on  the  side 
involving  the  eye;  under  parts  white,  with  scarcely  a  trace  of  the  col- 
ored patches  usually  present  in  front  of  thighs;  ears  scantily  coated 
with  short  hairs;  their  concave  surfaces  almost  bare,  with  the  usual 
dusky  spot  along  the  posterior  border;  convex  surfaces  yellowish 
brown,  mixed  with  black  anteriorly,  white  i>osteriorly  and  at  apex; 
long  fringes  of  anterior  edge  of  ear  ochraceous  buff,  except  subapically, 
where,  as  in  L.  callotis^  there  is  a  tuft  of  black;  fringes  of  tip  and 
posterior  edge  white;  nape  ochraceous  buff.  This  specimen  is  in  mixed 
coat.  Molting  has  commenced  in  front  and  proceeded  backward  firom 
the  nose  to  the  shoulders,  and  in  the  median  line  above  to  a  point 
behind  the  middle  of  the  back;  there  are  also  scattered  patches  on 
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the  sides  and  posterior  portion  of  the  back  where  the  winter  hair  has 
fallen  out  en  masse  and  is  being  replaced.  The  ventral  surface  is  still 
covered  with  dense,  long  hair.  The  difference  between  the  coloring  of 
the  winter  and  summer  coats  is  slight. 

Another  specimen  (No.  |f^|^,  U.S.N.M.),  an  adult  female  containing 
three  small  fetuses,  taken  at  the  same  locality  June  16, 1892,  is  quite 
similar  to  the  type  in  coloring,  but  has  acquired  the  short  summer 
coating  on  the  whole  ventral  surface,  though  the  change  has  not  pro- 
gressed as  far  on  the  dorsum,  shedding  having  taken  place  only  on  the 
head  and  nape,  a  few  scattered  patches  anteriorly,  and  over  a  large 
area  of  the  posterior  border  of  the  blanketed  portion  of  the  back,  and 
in  the  median  area  of  the  rump,  to  the  tail. 

Another  adult  female  (No.  IHMj  U.S.N.M.),  taken  at  the  same  place 
Jane  29, 1892,  has  only  shed  the  winter  hair  on  the  chest  and  anterior 
portion  of  abdomen,  on  the  nose,  and  a  few  insignificant  si)ots  scattered 
over  the  upper  surface.  It  is  therefore  in  nearly  complete  winter  dress. 
Though  faded,  the  coloring  is  quite  similar  to  the  others.  In  these  three 
the  feet  are  remarkably  shorter-haired,  all  of  the  claws  being  exposed. 
In  comparison  with  the  texiantis  group,  the  coat  is  short  and  coarse. 

Description  of  young. — Two  young  females  (Nos.  |f4U  ^^^  IMf i? 
U.S.K.M.),  from  the  same  locality,  June  16  and  17, 1892,  are  still  in 
the  soft,  woolly  coat  of  early  life,  except  on  the  front  of  the  head  and 
anterior  portion  of  the'  middle  of  the  back,  where  the  coarser  coating 
has  recently  been  acquired.  This  new  pelage  is  vinaceous  buff,  that  of 
the  rest  of  the  upper  surface  of  the  body  varying  from  cream  buff  to 
cinnamon  in  different  parts.  The  crown  of  the  head  is  cinnamon ;  its 
sides  clayey  buff,  except  the  orbital  stripe,  which  is  cream  buff,  and  the 
gular  area  buff.  The  upper  side  of  the  tail  is  black,  considerably  griz- 
zled, and  mixed  with  yellowish  white,  and  the  central  stripe  of  the  rump 
is  but  faintly  indicated.  These  two  specimens,  and  an  older  one  (No. 
68914,  U.S.N.M.),  taken  September  15, 1893,  exhibit  a  very  interesting 
character  of  this  species,  which  I  have  deferred  mentioning  until  now 
on  account  of  the  unsatisfactory  condition  of  the  pelage  of  the  parts 
in  the  adults  above  described,  in  which  the  sides  have  a  more  or  less 
patchy  mixture  of  the  winter  and  summer  coats,  tending  to  obscure 
the  pattern.  This  character  consists  of  a  light  stripe  of  cream  buff 
extending  along  the  anterior  two-thirds  of  the  body,  above  and  par- 
allel to  the  lower  edge  of  the  dark  area  of  the  back,  spreading  out 
anteriorly  and  involving  the  shoulder.  These  stripes  are  analogous  to 
the  shoulder  stripes  of  Spermophilus  beecheyi;  and,  their  presence  having 
been  once  determined  in  the  present  species,  it  is  possible  to  discover 
traces  of  them  in  several  other  hares  of  this  group.  The  importance 
of  this  mark  consists  in  its  indication  of  the  common  ancestry  of  the 
jackrabbits  and  cottontails. 

Dimensions. — Measurements  of  one  adult  male:  Total  length,  530 
mm. ;  tail  vertebrse,  77 ;  ear  from  crown,  146;  ear  from  notch,  123  j  length 
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of  hind  foot,  131 ;  length  of  head  (nose  to  occiput),  104.  Average  meas- 
urements of  two  adult  females:  Total  length,  567  mm.;  tail  vertebrae, 
86;  ear  from  crown,  148;  ear  from  notch,  127;  hind  foot,  135;  head,  106.5. 

Cranial  and  dental  characters. — The  skull  of  this  species  is  high  and 
rather  wide.  The  supraorbital  process  of  the  frontal  bone  is  elevated 
and  massive.  The  nasal  bones  are  long  and  very  wide,  especially 
behind.  The  rostral  portion  of  the  skull  is  of  medium  length,  the 
brain  case  of  average  capacity,  and  the  teeth  of  the  usual  size. 

2^jpe.— No.  IJHi?  U.S.N.M.  (Coll.  International  Boundary  Commis- 
sion). Adult  male,  from  the  west  fork  of  the  Playas  Valley  near  monu- 
ment No.  63,  Mexican  boundary  line.  Collected  June  17, 1892,  by  Edgar 
A.  Mearns  and  Frank  X.  Holzuer. 

General  remarks. — This  species  scarcely  requires  comparison  with  any 
other.  It  bears  a  superficial  resemblance  to  L.  alleni,  from  which  its 
diminutive  size  at  once  serves  to  distinguish  it. 

LEPUS  TEXIANUS  GRISEUS,  new  subspecies. 

EASTERN  DESERT  JACKRABBIT. 

Lepm callotia,  Baird,  Mam.  N.  Am.,  1857,  p.  590  (in  part;  as  to  No.  301f);  U.  S. 
and  Mex.  Bound.  Survey,  II,  II,  1859,  p.  46  (in  part;  as  to  No.  135,. Eagle 
Pass,  Tex.).— Allen,  Mon.  N.  Am.  Rodentia,  1877,  p.  355  (in  part  only). 

Oeograpliic  distribution. — This  species  inhabits  the  region  of  the  upper 
Eio  Grande,  from  Maverick  and  Kinney  Counties,  in  Texas,  to  Grant 
County,  New  Mexico,  ranging  southward  in  Coahuihi  and  Chihuahua, 
Mexico.  Toward  the  Sierra  Madr6  and  other  mountain  chains  to  the 
northward,  which  form  the  backbone  of  the  continent,  this  race  gradu- 
ally merges  into  the  texianus  type  of  this  species. 

Description  of  adult  in  winter  coat. — Size  considerably  smaller  than 
that  of  Lepus  texianus  or  L.  melanotiSj  about  equal  to  X.  cali/omicM. 
Length,  measured  from  nose  to  end  of  vertebne  of  tail,  560  mm. ;  tail 
vertebrie  75  3  height  of  ear  above  crown,  138;  length  of  hind  foot,  122. 
Color  above  brownish  gray;  pelage  thickly  lined  with  long,  black- 
tipped  hairs,  which  are  most  numerous  in  the  median  area  of  the 
back;  color  of  rump  and  haunches  changing  abruptly  to  clear  grayish, 
because  the  brownish  staining  of  the  back  is  wanting.  On  the  back, 
which  has  a  mottled  appearance,  the  underfur  is  gray  at  base  for  three- 
fifths  of  its  length,  then  ringed  with  light  brown,  and  pointed  with 
black.  The  coarSe,  long  hairs  are  white  at  base,  ringed  with  black  in 
the  middle,  subterminally  ringed  with  pale  drab  gray,  and  pointed  with 
black.  Inspection  of  the  parted  coat,  therefore,  shows  it  to  be  smoke 
gray  at  base,  then  banded  successively  with  pale  brown,  black,  and 
drab  gray,  pointed  with  black.  On  the  sides  of  the  rump  the  underftir 
is  pale  gray  at  base  and  tip,  whit^  in  the  middle.  The  long  coat  on  this 
part  is  composed  of  two  kinds  of  hair,  a  dense  growth  of  short  hairs 
which  are  white  to  the  base,  banded  and  pointed  with  black,  and  a 
sparse  growth  of  very  long  black  hairs,  tipped  with  white.    Many  of 
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these  long,  black,  white-tipped  hairs  are  scattered  along  the  sides  of  the 
body.  Sides  gray,  slightly  lined  with  black,  and  barely  tinged  with 
yellowish  brown.  Ears  with  anterior  fringes  brownish  white,  posterior 
fringes  pure  white,  edges  of  tip  bk^^k;  their  convex  surfaces  brownish 
gray  anteriorly^  white  posteriorly,  tipped  with  black  for  about  30  mm., 
the  black  cut  off  from  most  of  the  anterior  border  by  an  upward  exten- 
sion of  the  gray.  Nape  grayish  white,  with  an  indistinct,  median,  clay- 
colored  band.  Ohin  and  area  surrounding  orbits,  whitish;  eyelids 
black.  Whiskers  black  and  white,  mostly  black,  tipped  with  white. 
Crown,  brownish  gray,  mixed  with  black.  Sides  of  head  and  neck 
faintly  stained  with  yellowish  brown.  Gular  patch  grayish  clay  color; 
patches  in  front  of  thighs  faintly  tinged  with  the  same;  residue  of 
under  parts,  and  inner  surface  of  limbs,  pure  white.  Tail  gray,  tinged 
with  brownish  below,  jet  black  above,  the  black  extending  forward  on 
the  rump  to  a  point  opposite  the  anterior  border  of  the  sacrum,  thus 
dividing  the  grayish  white  area  of  the  posterior  parts.  Outer  sur- 
face of  limbs  gray,  slightly  tinged  with  clay  color;  pads  broccali brown. 

Description  of  summer  coat  based  on  type  specimen. — Coat  shorter, 
coarser,  and  somewhat  paler  than  in  winter.  It  retains  the  mottled 
appearance  above,  and  the  sides,  haunches,  and  rump  are  still  grayish 
white,  this  latter  feature  serving  to  distinguish  it  from  the  races  of 
Lepus  texianus  found  west  of  the  Rocky  Mountains. 

Dimensions. — Average  measurements  of  13  adult  males :  Total  length, 
559.2  mm.;  tail  vertebrae,  91.5;  ear  from  crown,  152.8;  ear  from  notch, 
130.2;  length  of  hind  foot,  127;  length  of  head  (nose  to  occiput),  105.1. 
Average  of  8  adult  females:  Total  length,  582.5  mm. ;  tail  vertebrae,  97 ; 
ear  from  crown,  158.5;  ear  from  notch,  129 ;  hind  foot,  129.9;  head,  105.5. 

Variations. — The  materials  before  me  indicate  that  this  race  reaches 
its  extreme  differentiation  in  southwestern  Texas  and  the  adjacent 
States  of  Mexico.  Further  north  and  east  it  may  be  expected  to  inter- 
grade  with  L.  melanotisy  as  it  certainly  does  with  L.  texianus  in  the  west- 
ern parts  of  New  Mexico  and  Chihuahua.  As  we  proceeded  westward 
from  the  Rio  Grande,  along  the  boundary  line,  the  characters  of  this 
race  were  very  constant  until  the  hilly  country  west  of  the  Mimbres 
Valley  was  reached.  From  this  point  to  the  San  Luis  Mountains  the 
ears  were  gradually  lengthened,  the  whiteness  of  the  rump  and  haunches 
became  obscured  by  a  backward  extension  of  the  brownish  color  of  the 
back,  which  also  deepened  on  the  shoulders  and  flanks.  In  the  San 
Luis  Mountains  of  Chihuahua,  north  of  the  Sierra  Madr^,  and  the 
Animas  range,  which  is  an  extension  of  the  same  range,  into  the  United 
States,  a  large  form  of  this  hare  was  found  which  is  practically  identical 
with  the  Lepus  texianus. 

Cranial  and  dental  characters. — The  cranium  is  rather  wide.  Its 
height  varies  with  the  locality— eastern  specimens  averaging  high  and 
western  low.  The  sui)raorbitals  are  straight-edged,  narrow,  and  much 
elevated.     Eastern  specimens  have  the  nasal  bones  exceedingly  long 
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and  decurved,  those  of  westerji  examples  being  shorter  and  straigbter; 
the  nasals  of  eastern  specimens  are  also  the  widest.  The  mandible  is 
higher  and  the  whole  skull  heavier  in  Texan  specimens  than  in  those 
from  the  southern  border  of  Kew  Mexico.  In  dentition  this  species 
does  not  differ  materially  from  the  true  L.  texianus. 

Type.—^o.  I  if  St,  U.S.N.M.  (Coll.  International  Boundary  Commis- 
sion). Adult  female,  from  Fort  Hancock,  £1  Paso  County,  Texas.  Col- 
lected by  Dr.  Mearns,  June  22, 1893.    (Original  number,  2353.) 

LEPUS  TEXIANUS  DESERTICOLA,  new  subspecies. 

WESTERN  DESERT  JACKRABBIT. 

Lepu9  califomicmj  Baird,  U.  S.  and  Mez.  Bound.  Survey,  1859,  p.  47  (lower  Col- 
orado  River  of  California.— Coopbr,  Am.  Nat.,  Ill,  1869,  p.  470  (Colorado 
Valley).— AiXEN,  Mon.  N.  Am.  RodoDtia,  1877,  p.  358  (in  part;  as  to  No. 
1327,  etc). 

Oeographic  distribution. — This  is  a  pallid  race,  from  the  desert  region 
between  the  Sonoyta  Valley,  of  Arizona  and  Sonora,  and  the  Coast 
Eange  Mountains,  of  California  and  Lower  California.  On  the  Mexi- 
can boundary  line  it  occupies  the  whole  of  the  Tol^,  Tin^jas,  Yuma, 
and  Colorado  deserts. 

Description  of  type, — About  the  size  of  Lepus  califomums^  with  larger 
ears.  Above  clay  color,  mixed  with  gray  and  black;  sides  and  gular 
patch  a  little  more  ochraceous  than  in  Lepus  califamious;  under  parts 
tinged  with  ochraceous  buff;  ears  scantily  clothed,  of  the  usual  pat- 
tern, pale  drab  and  white,  with  black  at  the  apex  posteriorly.  This 
specimen  is  in  winter  coat,  but  has  molted  on  the  front  of  the  liead^ 
where  the  new  coat  is  seen  to  be  no  darker  than  the  old. 

Description  of  young. — No.  60912,  U.S. N.M.  (Coll.  International 
Boundary  Commission).  A  half-grown  female,  taken  with  the  type, 
of  which  it  was,  perhaps,  the  progeny.  It  is  still  in  the  woolly  coat 
without  much  overhair.  Color  above  drab  gray;  sides  and  gular  patch 
slightly  more  yellowish;  rest  of  under  parts  yellowish  white. 

Variations. — Specimens  from  the  deserts  east  of  the  Colorado  River 
are  larger,  with  relatively  longer  ears,  and  have  the  upper  surface  more 
mottled.  On  the  Mexican  boundary,  intergradation  with  L.  t  eremieus 
takes  place  in  the  region  between  the  Tul^  Mountains  and  the  Sonoyta 
Eiver.  In  tracing  it  westward  it  is  observed  to  gradually  take  on  some 
of  the  characters  of  Lepus  californicus.  The  i>elage  becomes  shorter, 
coarser,  and  plainer,  losing  the  variegated  or  blotched  appearance  on 
the  back;  the  size  is  decreased;  and  the  under  parts  are  suffused  with 
yellowish  brown.  At  the  eastern  base  of  the  Coast  Range  Mountains  the 
two  species  meet,  and  possibly  their  ranges  slightly  overlap;  but,  though 
the  phase  of  Lepus  californicus  found  in  the  Coast  Range  Mountains 
likewise  shows  some  variations  from  the  phase  of  the  coast  which 
are  in  the  direction  of  the  characters  of  L.  texianuSj  the  two  species 
appear  to  be  distinct.    This  fact  warns  us  against  the  assumption  that 
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X.  meldnotis  and  L,  t.  griseus  of  the  Texan  region  are  geographical  races 
of  a  common  sx>ecies,  in  the  absence  of  positive  proof  of  their  intergra- 
dation. 

IHmeiMioiM. — Average measarements  of  2  adult  males:  Total  length, 
660  mm;  tail  vertebrae,  110;  ear  from  crown,  158;  length  of  hind  foot, 
125.  Average  of  3  adult  females :  Total  length,  571  mm ;  tail  vertebrae, 
109;  ear  from  crown,  171;  ear  from  notch,  139;  hind  foot,  130. 

Cranial  and  dental  characters, — The  skull  of  this  form,  especially  in 
specimens  from  west  of  the  Colorado  River,  shows  a  decided  approach 
to  the  characters  of  Lepiis  califomicus.  Like  that  species,  it  is  weak 
and  fragile,  and  armed  with  a  light  dental  apparatus.  It  is  extremely 
low  and  narrow,  with  light  supraorbitals,  and  short  and  narrow  nasals. 
The  brain  case  is  narrow,  however,  while  that  of  L.  californicm  has 
greater  lateral  expansion  than  usual.  East  of  the  Yuma  Desert,  the  skull 
of  this  8ubsx)ecies  rapidly  acquires  the  conformation  of  X.  t  eremicus. 

I^e.— No.  ff Jf  >  -A.m.  Mus.  Nat.  Hist.  Adult  female,  from  the  western 
edge  of  the  Colorado  Desert,  at  the  base  of  the  Coast  Range  Moun- 
tains, in  San  Diego  County,  California.  Collected  by  Mr.  Frank  X. 
Holzner,  May  7, 1894. 
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NOTE    ON    PLECTEOPLITES    AND    HYPOPLECTRODES, 
GENERA  OF  SERRANOID  FISHES. 


By  Theodobe  Gill,  LL.D. 


Mr.  BouLBNGER,  in  the  first  volume  of  his  excellent  Catalogue  of 
the  Perciform  Fishes,  has  accepted  two  later  names  for  genera  on 
account  of  imperfect  data  respecting  earlier  ones :  these  are  Ctenolates 
instead  of  Flectrojplites^  and  Gilhertia  in  place  of  Eypoplectrodes.  It 
is  not  surprising,  for  the  author  himself  had  even  forgotten  one — 
Hypoplectrodes. 

I. 

The  name  Ctenolates  of  GiLnther  (1871)  was  adopted  by  Mr.  Boulenger, 
and  as  a  synonym  wavS  noted  ^^  Flectroplites^  Gill,  Proc.  Ac.  Philad., 
1862,  p.  236  (no  definition);  Bleek.  Arch.  Neerl.  xi,  1876,  p.  267." 

It  is  true  that  at  the  place  cited  by  Mr.  Boulenger  "no  definition" 
was  given,  but  one  was  supplied  later  in  the  following  terms: 

The  Datnia^  ambigua  of  Richardson,  which  has  been  referred  by  Giintlier  to  the 
genus  Dulesj  differs  from  Moronopsis '  by  the  shorter  convex  anal  fin,  the  large  second 
anal  spine,  the  small  eyes,  and  the  entire  physiognomy.  It  may  be  called  Plectro- 
pities  ambiguus. 

The  characters  thus  positively  given  and  contrasted  with  those  of 
Kuhlia  or  Moronopsis  are  suflScient  to  differentiate  and  define  the  genus, 
although  the  author,  like  Giinther  and  all  others,  w^^s  unaware  of  the 
trenchant  anatomical  characters  further  differentiating  the  genus  from 
Kuhlia.    The  synonymy  of  the  genus  should  be  amended  as  follows : 

Genus  PLECTROPLITES. 

PleciropliteSj  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18(52,  p.  236  (with  typonym  only) ; 

1863,  p.  286  (defined). 
Ctenolates,  GOnther,  Proc.  Zool.  Soc.  1871,  p.  320. 
Datniat  sp.  Richardson. 
Dules  sp.  GCntiier  (1859)  et  al. 

The  P.  amhigmis  is  still  the  only  species  known. 


'  Moronoptiis  had  been  previonsly  named  by  Gill  Kuhlia,  and  the  latter  name  has 
been  adopted  by  Jordan  and  Boulenger. 

Proceedings  of  the  United  Statea  National  Mcwemn,  Vol.  XVIU— No.  1082. 


667 

Digitized  by  LjOOQ IC 


568  NOTE  ON  CERTAIN  SEBBANOID  FISHES^GILL.  touxviil 

n. 

The  name  Oilhertia  of  Jordan  and  Eigemnann  was  adopted  by  Mr. 
Boolenger  ^  in  place  of  HypoplectrodeSj  because  the  latter  was  supposed 
to  have  "  no  definition.'^  On  the  page  referred  to  by  Mr.  Boulenger, 
indeed^  no  definition  was  given,  but  later  (in  1871)  Professor  Poey,  to 
whom  I  had  indicated  the  characters  in  response  to  an  inquiry  for  them, 
gave  them  in  a  memoir  entitled  "  Genres  des  Poissons  de  la  Faune  de 
Cuba  appartenant  ^  la  Famille  Pereidfe^  avec  une  Xote  d'introduction 
par  J.  Carson  Brevoort."*    Prof.  Poey's  diagnosis  was  as  follows: 

Le  genre  Hypopleotrodea  &  6i6  propose  par  Mr.  Gill,  Proc.  Acad.  Phil.,  1862,  p.  236, 
pour  le  PI,  nigro-rubrumf  C.  et  Y.  11  est  plas  allong6  que  le  PI.  serratum;  lea 
dentelures  du  bord  montant  du  prtopercule  sont  plus  fines ;  11  u'y  a  au  bord  in- 
f^rienr  que  deux  pointes  dirigiSes  en  avant,  dont  Pune  5,  Tangle.    D.  10, 17;  A.  3, 8. 

I  have  to  confess  that  I  myself  had  forgotten  having  named  this 
genus,  or  at  least  failed  to  connect  with  it  the  Plectropoma  huntii  of 
Hector  of  New  Zealand,  and  consequently  adopted  the  name  Gilhertm 
of  Jordan  and  Eigenmann  who  had  overlooked  the  previous  proposi- 
tion of  the  genus  by  Gill  and  Poey. 

The  facts  of  the  case,  then,  are  expressible  in  the  following  synonymy : 

Genus  HYPOPLECTRODES. 

HypapleotrodeSf  Gill,  Proc.  Aoad.  Nat.  Sci.  Phila.  1862,  p.  236  (with  typonym 
only)  (1862).— Poey,  Ann.  New  York  Lye.  Nat.  Hist.,  X,  p.  45, 1871  (defined). 
Gilhertia,  Jordan  &  Eigenmann,  BuU.  U.  S.  Fish  Comm.,  VIII,  p.  346, 1890. 

The  species  of  Rypoplectrodes,  according  to  Mr.  Boulenger's^  views, 
are  four  in  number,  viz: 

1.  H.  semicinctus=Plectroi)oma  semicinctum  OY.=P.  huntii,  Hector. 
South  Australia,  !N^ew  Zealand,  Chile. 

2.  H.  aunulatus=Plectropoiaa  annulatum,  Giinther. 
South  Australia. 

3.  H.  nigroruber. 
South  Australia. 

4.  H.  (f)  armatus=:Serranus  armatus,  Gastelnau. 
Australia  (Swan  Eiver). 

It  may  be  added  that  the  name  Oilbertia  was  also  given  in  1891^  by 
Lord  Walsingham  to  a  genus  of  pterophoroid  lepidopters. 

iVol.  I,  p.  306. 

•Annals  of  the  Lyceum  of  Natural  History  of  New  York,  X,  pp,  27-79. 

3Vol.  I,  pp.  306-309. 

4£nt.  Monthly  Mag.  (2),  II,  p.  259. 
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CATALOGUE  O^  A  COLLECTION  OF  BIED8  MADE  BY 
DOCTOE  W.  L.  ABBOTT  IN  EASTERN  TURKESTAN,  THE 
THIAN-SHAN  MOUNTAINS,  AND  TAGDUMBASH  PAMIR, 
CENTRAL  ASLA.,  WITH  NOTES  ON  SOME  OF  THE  SPECIES. 


By  Charles  W.  Richmond, 

AsaUi^ini  Curator  of  the  Department  of  Birds. 


The  present  paper  is  based  on  a  collection  of  birds  made  by  Dr. 
Abbott  in  the  course  of  his  travels  through  Eastern  Turkestan,  the 
Thian-Shan  Mountains,  and  in  the  Tagdumbash  Pamir.  This  collec- 
tion, numbering  210  finely  prepared  specimens  and  representing  98 
species,  has  been  presented  to  the  National  Museum  by  Dr.  Abbott, 
with  characteristic  liberality,  and  forms  an  important  addition  to  our 
meager  representation  of  Central  Asian  birds.  This  last  contribution 
of  Dr.  Abbott's  is  of  the  same  high  order  as  the  preceding  ones,  the 
specimens  showing  a  neatness  of  preparation  and  minute  detail  of 
data  not  often  seen  in  collections  formed  in  remote  parts  and  under 
difficulties. 

It  seems  desirable  in  this  case,  as  in  the  catalogue  of  the  Kashmir 
collection,  to  present  a  complete  list  of  the  specimens  with  their  accom- 
panying data,  and,  for  the  same  reason  expressed  in  that  catalogue,  the 
classification  employed  is  that  used  in  Dr.  Sharpens  report  on  the  birds 
of  the  "Second  Yarkand  Mission." 

Dr.  Abbott  made  a  short  excursion  from  Leh,  Ladak,  to  Suget,  East- 
ern Turkestan,  in  the  early  part  of  July,  1893,  which  was  followed 
shortly  by  another  and  much  more  extended  journey  of  many  months, 
during  which  the  following  localities  were  visited:  Starting  from  Suget 
late  in  July,  Karakash  River,  Killian  Pass,  Killian,  Bora,  Kargallik, 
and  Yarkand  were  visited  during  the  month  of  August,  and  Kashgar 
early  in  September.  The  Thian-Shan  Mountains  were  then  reached, 
and  the  remainder  of  September,  the  whole  month  of  October,  and  a 
few  days  of  November  were  spent  there.  Returning,  the  valley  of  the 
Aksu,  Ushturfan,  Aksu,  Matan,  and  the  Kashgar  River  were  visited  in 
November,  and  in  the  foUowing  month  and  in  January,  1894,  some  time 
was  spent  at  Pishak  Sindi,  and  on  the  Yarkand  River.  The  country 
east  of  Maralbashi  and  Kokchall  was  visited  in  February,  and  Kashgar^ 
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lliver  and  the  place  of  that  name  were  revisited  in  March.  The  Gez 
defile  was  passed  on  the  last  day  of  March^  on  the  road  to  Sarikol, 
which  i)lace  was  reached  on  the  3d  of  April.  Some  days  were  passed 
here,  after  which  a  trip  was  made  to  the  Tagdambash  Pamir,  lasting 
until  late  in  June.  Returning  by  way  of  the  Tangitar  defile  and  Teret 
Pass,  some  time  was  spent  in  the  mountains  above  Eggis  Yar,  and 
Kukiar  was  finally  reached  late  in  July.  Some  collecting  was  prose- 
cuted on  the  road  and  at  Killian  in  August  on  the  way  out  of  the 
country. 

The  Willow  Warblers  were  submitted  to  W.  E.  Brooks  together 
with  those  contained  in  the  Kashmir  collection,  and  he  has  very  kindly 
corrected  or  verified  my  identifications  of  the  same. 

In  the  preparation  of  the  present  article  I  have  not  had  access  to 
Dr.  Menzbier's  *<Ornithologie  du  Turkestan.'' 

FamUy  FALOONID^, 
1.  CIRCUS  CYANEUS  (Linnaeus). 

Female,  adult,  The  Syrt,  Thian-Shan  Mountains,  November  1,18935 
6,000  feet.  "Bill  black,  cere  pale  green;  irides  brownish  yellow;  feet 
yellow;  claws  black." 

Male,  adult,  Aksu,  Eastern  Turkestan,  November  17,  1893.  "  Feet 
yellow;  irides  orange  yellow;  length,  18  inches." 

2.  CIRCUS  ^RUQINOSUS  (Linnseus). 

Female,  immature,  Thian-Shan  Mountains,  north  of  Kashgar,  Sei>- 
tember  12,  1893;  7,000  feet.  *^Bill  black,  cere  greenish;  feet  yellow, 
claws  black;  length,  21  inches.    Extremely  emaciated." 

This  specimen  is  without  any  buffy  markings  on  forehead,  throat,  or 
breast,  which  are  dark  chocolate  brown  instead.  The  specimen  may  be 
described  as  follows:  Nape  and  posterior  part  of  crown  deep  buff,  the 
feathers  with  rather  narrow  dark  brown  centers;  no  other  trace  of  buff 
on  head,  neck,  or  breast,  except  slight  traces  of  buff  feathers  on  fore- 
head at  base  of  culmen;  wings,  back  (rump  somewhat  duller),  scapu- 
lars, and  tail  (above)  uniform  dark  brown,  with  bronzy  reflections,  the 
tail  narrowly  tipped  with  deep  buff;  upper  tail-coverts  paler  brown, 
the  feathers  with  deep  buffy  tips;  outer  tail  feathers  fulvous  at  basal 
third  of  both  webs,  where  finely  mottled  with  dark  brown;  inner  web 
of  basal  half  of  primaries  similar;  under  parts  uniform  chocolate  brown, 
lighter  on  abdomen  and  flanks,  where  the  feathers  are  obsoletely  tipped 
with  buft'y  brown;  under  tail-coverts  dark  like  throat  and  breast,  with 
buffy  tips  to  the  feathers;  middle  and  greater  wing-coverts  with  nar- 
row and  almost  obsolete  rusty  edgings;  primaries  and  secondaries  with 
light  buff  tips;  some  of  the  tertiaries  with  narrow  rusty  tips.  Wing, 
15,25  inches;  tail,  8.85;  tarsus,  3.65;  culmen,  1.35. 
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3.  CIRCUS  MACROURUS  (Gmelin). 

Female,  immature,  Thian-Shan  Mountains,  north  of  Kasligar,  Sep- 
tember 11, 1893 ;  7,000  feet.    "  Irides  yellowish  gray ;  length,  18^  inches.'' 

Immature,  Thian-Shan  Mountains,  north  of  Kashgar,  September  11, 
1893;  7,000  feet.    "  Feet  yellow,  claws  black;  length,  17 J  inches." 

4.  ARCHIBUTEO  LAQOPUS  (Gmelin). 

Female,  adult,  jungles  on  Yarkand  Biver,  east  of  Maralbashi,  Eastern 
Turkestan,  January  8, 1894.  "  Feet  pale  greenish  yellow,  claws  black; 
bill  black,  horn  blue  at  base  of  lower  mandible;  cere  pale  green;  irides 
brownish  gray;  length,  23 J  inches." 

5.  GYPA^TUS  BARBATUS  (Linnaeus). 

Adult,  Tagdumbash  Pamir,  April,  1894.    Skull  only. 

6.  AQUILA  CHRYSAfiTOS  (Linnsus). 

Female,  immature,  Tagdumbash  Pamir,  April  29,  1894;  13,500  feet. 
" Length,  38  inches;  expanse,  91  inches;  weight,  lOJ  pounds.  Shot  by 
D.  T.  Hanbury,  esq." 

7.  FALCO  REGULUS,  PaUas. 

Male,  immature,  Pishak  Sindi,  east  of  Maralbashi,  Eastern  Turkestan 
January  27, 1894.  "Feet  yellow,  claws  black;  bill  horn  blue,  black  at 
tip;  cere  pale  greenish;  irides  dark  brown;  length,  11 J  inches." 

8.  FALCO  TINNUNCULUS,  Linnaeus. 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
10, 1893;  6,000  feet.    "  Length,  12|  inches." 

Male,  adult,  near  XJshturfan,  East^ern  Turkestan,  November  10, 1893; 
6,000  feet    "  Length,  13^  inches." 

Male,  adult,  XJshturfan,  Eastern  Turkestan,  November  11,  1893. 
"Feet  orange,  claws  black;  irides  dark  brown;  length,  14J  inches." 

Male,  adult,  Aksu,  Eastern  Turkestan,  November  19, 1893.  "Length, 
13J  inches." 

Male,  adult,  Matan,  40  miles  south  of  Aksu,  Eastern  Turkestan, 
November  27, 1893,    "  Length,  13J  inches." 

Family  OOEVED^. 

9.  CORVUS  FRUGILEGUS,  Linnaeus. 

Male,  adult,  Ushturfan,  Eastern  Turkestan,  November  15,  1893. 
"  Length,  19  inches." 

Female,  immature,  Ushturfan,  Eastern  Turkestan,  November  15, 
1893.    ''Leiigtb9l7iinohes.'' 
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10.  CORVUS  CORAX,  Umueus. 

Male,  adult,  Tagdninbash  Pamir,  May  14, 1894;  14^000  feet  << Length, 
25  inches."    Wing,  16.70  inches;  tail,  10;  tarsas,  2.75;  colmen,  2.77. 

11.  CORVUS  MONEDULA  COLLARIS  (Drummond). 

Male,  adult,  Ushturfan,  Eastern  Turkestan,  November  14, 1893.  "  Bill 
and  feet  black;  irides  white;  length,  13 J  inches." 

12.  CORVUS  SHARPII,  Dates. 

Female,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September, 
1893;  9,000  feet.    "Irides  dark  brown;  length,  18f  inches.'' 

13.  CORVUS  CORONE,  Linnaeus. 

Male,  adult,  Yarkand,  Eastern  Turkestan,  August  18, 1893 ;  4,000  feet. 
"Length,  20 J  inches." 

Male,  adult,  Ushturfan,  Eastern  Turkestan,  November  11,  1893; 
5,000  feet.    "  Length,  21^  inches." 

MeasureiMHts  of  Corvua  corone. 


U.S.TS.M. 

Sex. 

Locality. 

Bate. 

Wing. 

TaU. 

Tarsus.  Cnhncoi. 

150239 
150240 

Male  ad. 
Male  ad. 

Ushtnrfan,  Eastern  Tnr- 
keatao. 

Yarkand,  Eastern  Turkes- 
tan. 

Nov.  11 
Ang.  18 

Inehea. 
13.50 

18.20 

Jnehea. 
8.80 

8.75 

IneheM. 
2.56 

2.35 

2.90 

14.  PICA  PICA  LEUCONOTOS  (Brehm.) 

Male,  adult,  Kashgar,  Eastern  Turkestan,  March  19, 1894.  "  Length, 
20  inches." 

Male,  adult,  Kashgar,  Eastern  Turkestan,  March  19, 1894.  "  Lengthy 
21J  inches." 

15.  GRACULUS  QRACULUS  (Linnaeus). 
Male,  adult,  Tagdumbash  Pamir,  April  25,  1894;  13,000  feet. 
16.  PYRRHOCORAX  PYRRHOCORAX  (Linn^us). 

Male,  adult,  Sarikol,  Eastern  Turkestan,  April  7, 1894;  10,400  feet. 

17.  PODOCES  BIDDULPHI,  Hume. 

Male,  adult,  Matan,  40  miles  south  of  Aksu,  Eastern  Turkestan, 
November  27, 1893.    "Irides  dark  brown;  length,  12J  inches." 

Male,  adult,  Matan,  Eastern  Turkestan,  November  27,  1893.  "Bill 
and  feet  black;  length,  11^  inches." 

Female,  adult,  Matan,  Eastern  Turkestan,  November  27,  1893. 
"Length,  12 J  inches." 

Male,  adult,  jungle  on  Yarkand  Eiver,  east  of  Maralbashi,  Eastern 
Turkestan,  January  30, 1894.    "Lengthy  12^  inches.'' 
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Male,  adult,  jungle  on  Yarkand  Biver,  east  of  Maralbashi,  January 
30, 1894.    "  Length,  12  inches." 

In  the  two  last-mentioned  specimens  the  ninth  and  tenth  primaries 
are  white,  without  black  terminal  markings j  in  others  the  ninth  pri- 
mary has  a  subterminal  blackish  spot,  in  one  specimen  occupying  only 
the  inner  web,  but  in  the  others  extending  over  both  webs.  The  black 
shaft  mark  on  the  middle  pair  of  tail  feathers  also  varies  to  some  extent, 
being  almost  restricted  to  the  shaft  in  one  specimen,  and  having  a 
width  of  a  tenth  of  an  inch  in  another.  In  all  of  the  specimens  some 
of  the  central  tail  feathers  are  black  on  the  inner  web  at  their  bases, 
the  color  being  concealed  by  the  tail-coverts. 


MeaturemenU  of  Podooes  Jnddulphi, 


U.S.N.M. 

Sex. 

LooaUty. 

Date. 

Wing. 

Tail. 

Tarsus. 

Culmen. 

150251 

150252 
150253 
150249 

150250 

Male  ad... 
Male  ad 

Maian,  Eastern  Tar- 

kestan. 
do 

Nov.  27, 1893 
do     ..  . 

Inches. 
5.90 

5.90 
5.67 
5.91 

5.95 

InehM. 

4.43 
4.10 
4.10 

4.08 

IneJw. 
1.91 

1.87 
1.82 
1.83 

1.86 

Inches. 
1.97 

2.00 
L97 
1.78 

1.89 

Female  ad. 
Male  ad... 

Male  ad . . . 

do 

do    

Yarkand  River.Eaat- 

ern  Turkestan. 
do 

Jan.  30,1894 
do 

Family  OEIOLID^. 

18.  ORIOLUS  KUNDOO,  Sykes. 

Male,  adult,  Yarkand,  Eastern  Turkestan,  August  19, 1893.  <'BiIl 
pale  pinkish  brown;  feet  dull  leaden;  irides  dull  carmine;  length,  9 J 
laches.'' 

Family  STUENID^. 

19.  STURNUS  VULGARIS  MBNZBIERI  (Sharpe;. 

Female,  adult,  Thian-Shan  Mountains,  north  of  Kashgar^  October  29, 
1893;  7,000  feet.    «  Length,  9  inches.'^ 

20.  STURNUS  PURPURASCENS  PORPHYRONOTUS  (Sharpe). 

Female,  adult,  Kargallik,  Eastern  Turkestan,  August  12,  1893. 
^^Length,  9  inches."    Two  specimens. 

Adult,  Thian-Shan  Mountains,  north  of  Kashgar,  October  29, 1893; 
7,000  feet.    "Length,  9  inches." 


Family  FRINGILLID-^. 
21.  ACANTHIS  BREVIROSTRIS  (Bonaparte). 

Male,  adult,  Suget,  Eastern  Turkestan,  July  13, 1893;  13,000  feet. 
"Feet  blackish  brown;  bill  homy  white;  length,  5 J  inches." 

Male,  adult,  near  Suget,  Eastern  Turkestan,  July  29, 1893;  13,000 
feet.  "Bill  pale  fleshy,  with  pink  tinge;  feet  dark  brown;  length,  5f 
inches." 
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Female,  adult,  near  Suget,  Eastern  Turkestan,  July  29,  1893 •,  13,000 
feet.     "  Bill  fleshy  wbite/' 

Female,  adult,  Little  Kara  Kul  Lake,  Sarikol,  Eastern  Turkestan, 
April  3,  1894;  12,000  feet.     "Lengtb,  5^  inches.'' 

Male,  adult,  Tagdumbash  Pamir,  June  13,  1894;  13,000  feet. 
"  Length,  oj  inches." 

22.  MONTIFRINQILLA   ALPICOLA  (PaUas). 

Male,  adult,  Turugart  Pass,  Thian-Shan  Mountains,  September  20, 
1893;  12,000  feet.  "Bill  orange,  dark  brown  above;  feet  black; 
length,  7J  inches." 

23.  LEUCOSTICTE  BRANDTI.  Bonaparte. 

Male,  adult,  Suget  Pass,  Eastern  Turkestan  (road  from  Leh  to  Yark- 
and),  July,  1893;  10,000  feet.     "BUI  and  feet  black;  length,  7  inches." 
Male,  adult,  Tagdumbash  Pamir,  April  28,  1894;  13,000  feet. 

24.  RHODOSPIZA  OBSOLETA  (Lichtenstein). 

Male,  adult,  Bora,  Eastern  Turkestan,  August  11, 1893.  "  Feet  pale 
fleshy  brown ;  bill  black;  irides  pale  brown;  length,  6J  inches." 

Male,  Ushturfan,  Eastern  Turkestan,  November  15,  1893.  "Bill 
black;  length,  6 J  inches." 

Male,  adult,  Ushturfan,  Eastern  Turkestan,  November  15,  1893. 
"Bill  horn  yellow;  length,  6 J  inches." 

Male,  adult,  south  of  Aksu,  Eastern  Turkestan,  November  23, 1893. 
"Length,  6|  inches." 

Female,  adult,  south  of  Aksu,  Eastern  Turkestan,  November  23, 1893. 
"Length,  6  inches." 

25.  BUCANETES  MONGOLICUS  (Swinhoe). 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
13,  1893;  9,000  feet.     "Irides  brown;  feet  orange;  length,  og  inches." 

Female,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
13,  1893;  9,000  feet.     "Length,  5|  inches." 

Female,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
13,  1893;  9,000  feet.  "Bill  dirty  yellow,  brownish  above;  length,  6 
inches." 

Female,  {idult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
13, 1893;  9,000  feet.  "Bill  dirty  yellow,  brownish  above;  feet  orange; 
length,  5^  inches." 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September  16, 
1893;  9,000  feet.     "Feet  pale  brown,  claws  black;  length,  5J  inches." 

26.  PETRONIA  PETRONIA  (Linnasus). 

Female,  adult,  Aksu,  Eastern  Turkestan,  November  20, 1893.  "Feet 
pale  brownish  flesh  color;  upper  mandible  dark  horn  brown,  lower 
mandible  yellowish;  irides  hair  brown;  length,  6^  inches." 
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27.  PASSER  MONTANUS  DILUTUS,  new  subspecies. 

Type. — No.  150331,  U.S.N.M.,  male,  adult  j  Kasbgar,  Eastern  Turkes- 
stan,  March  21, 1894.  Similar  to  P.  monta7iti8,  but  considerably  paler 
everywhere;  no  gray  across  breast;  shoulders  pale  cinnamon-rufous 
instead  of  chestnut;  sides  of  body  and  under  wing-coverts  very  pale 
buffy  white ;  under  side  of  primaries  (or  inner  web)  salmon  buff.  Wing, 
2.83;  tail,  2.23;  tarsus,  0.71;  culmen,  0.46  inches. 

This  appears  to  be  a  very  good  pale  form  of  the  Tree  Sparrow.  The 
specimen  here  described  does  not  differ  from  the  true  1\  montamis  in 
the  extent  of  black  on  the  throat,  but  Dr.  Sharpe  in  his  treatment  of 
that  species  in  the  British  Museum  "  Catalogue  of  Birds  "  refers  to  a 
more  restricted  black  throat  patch  in  the  pale  race  inhabiting  Tur- 
kestan. 

Male,  adult,  Kashgar,  Eastern  Turkestan,  March  21,  1894. 

Male,  imipature,  Killian,  Eastern  Turkestan,  August  9,  1893;  0,000 
feet.    '^  Bill  horn  brown;  feet  pale  fleshy;  length,  5g  inches." 

Female,  immature,  Killian,  Eastern  Turkestan,  August  10,  1893. 
"  Bill  black,  gape  yellow;  feet  pale  flesh,  with  leaden  tinge;  length,  5^ 
inches." 

Male,  immature,  Killian,  Eastern  Turkestan,  August  10, 1893;  G,000 
feet.  *' Upper  mandible  horn  brown;  lower  mandible  dusky  yellow; 
irides  dark  brown;  feet  pale  flesh;  length,  6  inches." 

28.  PASSER  AMMODENDRI,  Gould. 

Male,  adult,  junction  of  Aksu  and  Kashgar  rivers.  Eastern  Turkestan, 
December  3, 1893.    "Bill  horn  brown;  irides  brown;  length,  6 J  inches." 

Female,  adult,  junction  of  Aksu  and  Kashgar  rivers.  Eastern  Tur- 
kestan, December  3, 1893.  "Feet  pale  fleshy  brown;  bill  horn  brown; 
length,  6J  inches." 

Male,  adult,  Matan,  40  miles  south  of  Aksu,  Eastern  Turkestan, 
November  27, 1893.    "Length,  ^  inches." 

Passer  ammodendri  timidus  (Prjevalsky)  differs  from  the  above  in  its 
slightly  larger  dimensions,  paler  brown  on  sides  of  head  and  nape,  and 
grayer  color  generally.  We  have  a  fine  example  of  this  form  from  Ili, 
Siberia,  which  exhibits  very  well  the  differences  between  it  and  P. 
aminodendri, 

29.  CARPODACUS  ERYTHRINUS  (PaUas). 

Female,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
11,1893;  7,000  feet. 

Male,  adult,  near  Kukiar,  Eastern  Turkestan,  August  2,  1894;  6,000 
feet. 

Female,  adult,  Tagdumbash  Pamir,  June  13, 1894;  13,000  feet. 

30.  CARPODACUS  SEVERTZOVI,  Sharpe. 

Male,  adult,  Little  Kara  Kul  Lake,  Sarikol,  Eastern  Turkestan,  April 
3,  1894;  12,000  feet. 
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Male,  adult,  Gez  defile,  road  to  the  Pamir,  Eastern  Turkestan,  March 
31, 1894.    Two  specimens. 

Female,  adult,  Tagdumbash  Pamir,  June  11, 1894;  13,000  feet. 

Male,  immature,  Kuen-Luen  Mountains,  Eillian  Pass,  Eastern  Tur- 
kestan, August  6, 1893 ;  10,000  feet.    "  Bill  pale  horn  brown." 

Male,  immature,  Kuen-Luen  Mountains,  Killiau  Pass,  Eastern  Turkes- 
tan, August  6, 1893;  10,000  feet.    "Bill  greenish  yellow.^' 

31.  CARPODACUS  RHODOCHLAMYS  (Brandt). 

Male,  adult,  Thian-Shan  Mountains,  below  the  Saribeli  Pass,  Octo- 
ber 28, 1893;  9,000  feet. 

Female,  adult,  Thian-Shan  Mountains,  below  the  Saribeli  Pass,  Octo- 
ber 28, 1893;  9,000  feet. 

Female,  adult,  Pishak  Sindi,  east  of  Maralbashi,  Eastern  Turkestan, 
January  27,  1894.  "Bill  dark  horn  brown,  pale  underneath;  irides 
hair  brown;  feet  dark  fleshy  brown.'' 

Female,  adult,  junction  of  Aksu  and  Kashgar  rivers.  Eastern  Tur- 
kestan, December  2,  1893. 

32.  CARPODACUS  STOLICZKiE  (Hume.) 

Male,  adult,  mountains  above  Eggis  Yar,  Eastern  Turkestan,  June 
28,1894;  7,000  feet. 

33.  PYRRHOSPIZA  LONGIROSTRIS,  Prjevalsky. 

Female,  adult,  north  side  of  Killian  Pass,  Kuen-Luen  Mountains, 
Eastern  Turkestan,  August  6,  1893;  16,000  feet.  "Upper  mandible 
dark  horn  brown;  lower  mandible  flesh  color;  irides  light  brown:  feet 
blackish  brown;  length,  8J  inches.'' 

Male,  adult,  Teret  Pass,  Eastern  Turkestan,  June  26,  1894;  13,300 
feet. 

Male,  adult,  Tagdumbash  Pamir,  May  21,  1894;  14,000  feet.  ''BUI 
brownish  horn,  paler  beneath;  length,  8  inches." 

Female,  adult,  Tagdumbash  Pamir,  May  21, 1894;  14,000  feet. 

Previous  to  the  receipt  of  Dr.  Abbott's  specimens  the  National 
Museum  possessed  no  skins  of  this  rare  bird,  and  it  has  been  somewhat 
difQcult  to  decide,  from  descriptions  alone,  to  which  of  the  described 
forms  these  specimens  belong.  On  the  whole,  I  think  they  come  nearer 
P.  longirostris  of  Prjevalsky,  with  whose  description  and  plate  they 
have  been  carefully  compared.  The  dimensions  appear  to  be  greater 
than  in  the  allied  forms  (see  table  of  measurements),  and  the  females 
sent  by  Dr.  Abbott  agree  in  general  with  Prjevalsky's  diagnosis,  but 
not  so  well  with  Sharpens  description  of  the  female  of  P.puntoea,'  fipom 
which  they  differ  in  having  the  rump  maize  yellow,  in  decided  contrast 
to  the  color  of  the  back;  the  breast  maize  yellow,  many  of  the  feathers 
broadly  tipped  with  glossy  ocher  yellow  and  centered  with  narrow 


'  Cat.  Birds,  Brit.  Mas.;  XII,  1888,  p.  432. 
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blackish  triangular  spots;  the  upper  tail-coverts  similar  in  color  to  the 
back,  not  "like  the  rump,"  as  set  forth  in  Dr.  Sharpe's  description  of 
P.  piinicea. 

Dr.  Abbott's  care  in  determining  the  sex  of  his  specimens,  and  his 
close  attention  to  details  in  their  preparation,  renders  it  very  improba- 
ble that  the  examples  here  regarded  as  females  are  immature  males. 
According  to  Dr.  Sharpe's  description  of  P.  punicea  above  cited,  the 
young  males  differ  from  adult  females  "in  having  the  rump  yellow  and 
in  the  strong  shade  of  olive-yellow  which  pervades  the  throat  and 
breast,  while  the  foreneck  and  breast  have  large  black  triangular 
spots." 

A  male  from  Ladak,  recorded  in  a  former  paper,  and  the  male  from 
Teret  Pass  have  an  isolated  spot  of  crimson  posterior  to  the  supercil- 
iary stripe  of  that  color. 

The  three  described  forms  of  Pyrrhospiza  from  the  Himalayas  and 
central  Asia  are  probably  specifically  the  same,  but  I  prefer  to  keep 
the  present  one  separate  at  present,  pending  further  information  on  the 
geographical  distribution  of  the  forms,  as  birds  dwelling  at  such  high 
altitudes  may  exist  in  thoroughly  isolated  colonies,  and  under  such 
conditions  must,  of  course,  be  regarded  as  full  species. 


Measurements  of  Pyrrhospiza  longirosiris. 


T7.S.N.M. 

Sex. 

Looallty.              '         Date. 

Wing. 

Tail. 

Tarsus. 

(hilmen. 

i 

LMBIS 

150313 

150309 
180310 

Female  ad. 

Male  ad... 

Male  ad... 
Female  ad. 

Kuen-Lnen    M  o  a  n  - 

tains. 
Teret   Pans,  Eastern 

Turkestan. 
Tagdumbash  Pamir  .. 
do 

Aug.   5,1893 

June  26, 1894 

Mav  21, 1894 
do 

Inches. 
4.48 

4.60 

4.55 
4.42 

Inches. 
3.40 

3.40 

3.30 
3.17 

Inches. 
1.00 

1.00 

.99 
.98 

Inches. 
.67 

.63 

.67 
.05 

A  verage 

4.51 

4.32 

.99 

.66 

34.  PYRRHULORHYNCHA  PYRRHULOIDES  (Pallas). 

Female,  adult,  junction  of  Aksu  and  Kashgar  rivers.  Eastern  Tur- 
kestan, November  29,  1893.  "Bill  dark  horn  brown,  pale  below;  feet 
dark  brown;  length,  7  inches." 

Female,  adult,  junction  of  Aksu  and  Kashgar  rivers.  Eastern  Tur- 
kestan, December  2,  1893. 

Male,  immature,  jungle  on  Kashgar  Kiver,  90  miles  east  of  Maral- 
bashi.  Eastern  Turkestan,  December  5,  1893. 

Male,  adult,  jungle  east  of  Maralbashi,  Eastern  Turkestan,  February 
1,  1894.  "Bill  dark  horn  brown,  pale  beneath;  feet  fleshy  brown; 
irides  dark  brown;  length,  7|  inches." 

Female,  adult,  jungle  east  of  Maralbashi,  Eastern  Turkestan,  Febru- 
ary 1, 1894.    "  Feet  fleshy  brown;  length,  CJ  inches." 
Proc.  N.  M.  95 37 
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35.  EMBERIZA  SCHGBNICLUS,  Linnaeus. 

Male,  adult,  between  Ushturfau  and  Aksu,  Eastern  Turkestan, 
Nov^ember  10,  1893.  "  Feet  dark  fleshy  brown;  upper  mandible  black ; 
lower  mandible  dark  slaty;  length,  6|  inches." 

Male,  adult,  Aksn,  Eastern  Turkestan,  November  19,  1893.  Three 
specimens. 

These  birds  belong  to  one  of  the  pale  forms  of  E,  schomiclusj  but  I 
am  unable  to  satisfactorily  determine  which,  if  any,  of  the  names 
already  given  apply  to  this  i)articular  one. 

36.  EMBERIZA  LUTEOLA,  Sparrman. 

Male,  adult,  Killian,  Eastern  Turkestan,  August  10, 1893;  6,000  feet. 
"Feet  pale  fleshy  brown;  irides  dark  brown;  upper  mandible  horn 
brown;  lower  mandible  leaden;  length,  7^  inches." 

Male,  adult,  Killian,  Eastern  Turkestan,  August  10, 1893;  6,000  feet. 
"Tapper  mandible  horn  brown;  lower  mandible  leaden ;  feet  pale  fleshy 
brown ;  irides  dark  brown ;  length,  7  inches." 

Female,  immature,  Killian,  Eastern  Turkestan,  August  9,  1893; 
6.000  feet.     " Feet  pale  brownish  flesh;  length,  ^  inches." 

37.  EMBERIZA  GODLEWSKII,  Taczanowski. 

Male,  adult,  Tangitar  defile.  Eastern  Turkestan,  June  25, 1894;  11,000 
feet.     "Length,  7 J  inches." 

38.  EMBERIZA  LEUCOCEPHALA  (Gmclin). 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  October  11, 
1893;  9,000  feet.     "Feet  pale  fleshy  brown;  length,  7 J  inches." 

Family  ALAUDID^E. 
39.  OTOCORIS  PENICILLATA  DILUTA  (Sharpc). 

Male,  immature,  Turugart  Pass,  Thian-Shan  Mountains,  September 
20, 1893;  12,000  feet.    "  Feet  dark  brown:  length,  7 J  inches." 

Female,  adult,  Bulan  Kul  (on  road  to  Sarikol),  Eastern  Turkestan, 
April  1, 1894.     "  Length,  7J  inches." 

Female,  adult,  Bulan  Kul,  Eastern  Turkestan,  April  1, 1894;  10,000 
feet.     "Length,  7J  inches." 

Male,  adult,  Bulan  Kul,  Eastern  Turkestan,  April  2,  1894;  10,000 
feet.     "  Length,  7^  inches." 

Male,  adult,  Tagdumbash  Pamir,  June  16,  1894;  12,000  feet 
"Length,  7^  inches.    Eggs  belonging  to  this  species  also  sent." 

40.  OTOCORIS  LONGIROSTRIS  ELWESI  (Blanford). 

Male,  adult,  Suget  Pass  (on  road  from  Leh  to  Yarkand),  Eastern 
Turkestan,  July  28, 1893;  16,000  feet.  "Upper  mandible  black;  lower 
mandible  horny  bluish  white;  feet  dull  black,  soles  pale;  length.  7| 
inches." 
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41.  CALANDRELLA  TIBETANA,  Brooks. 

Female,  adult,  Tagdumbasli  Pamir,  June  15,  1894  j  12,000  feet. 
"Length,  6  inches.    Nest  and  egf?s  of  this  specimen  also  sent." 

Female,  adult,  Tagdumbash  Pamir,  June  17,  1894;  12,000  feet. 
"Length,  6  inches.  Xest  containing  two  eggs  belonging  to  this  speci- 
men also  sent." 

Female,  adult,  Tagdumbash  Pamir,  June  18,  1894;  12,000  feet. 
"Length,  5J  inches.    Eggs  of  this  specimen  also  sent." 

42.  CALANDRELLA  TIBETANA  ACUTIROSTRIS  (Hume). 

Male,  adult,  Suget,  Eastern  Turkestan,  July  30,  1893;  13,000  feet. 
"Bill  dull  yellow,  black  on  culmen  and  tip;  irides  dark  brown;  feet 
pale  brownish  flesh;  length,  6 J  inches." 

Female,  young,  Suget,  Eastern  Turkestan,  July  30, 1893;  13,000  feet. 
"Bill  dirty  yellowish  brown;  feet  pale  yellowish  flesh  color;  irides 
brown." 

The  above  specimens  are  referred  with  some  hesitation  to  this  form. 
The  adult  possesses  a  very  slender  bill,  and  in  this  respect  differs 
markedly  from  three  birds  taken  in  the  Pamir,  and  recorded  under  the 
preceding  species,  and  from  three  Ladak  examples,  but  the  i)attern  on 
the  outer  tail  feather  does  not  meet  the  requirements  of  acutirostris  as 
laid  down  by  Dr.  Sharpe,^  the  Avhite  on  the  inner  web  being  fully  as 
extensive  as  shown  in  C  tibetanaj  and  this  is  also  the  case  in  the  young 
bird  from  the  same  locality. 

43.  ALAUDULA  PISPOLETTA  SEEBOHMI  (Sharpe). 

Female,  adult,  Thian^Shan  Mountains,  north  of  Kashgar,  September 
10, 1893 ;  6,000  feet.     "  Length,  6  J  inches." 

Female,  adult,  Karatol,  35  miles  south  of  Aksu,  Eastern  Turkestan, 
INovember  26,  1893. 

The  specimens  here  recorded  appear  to  be  referable  to  this  form,  but. 
Laving  no  specimens  to  compare  them  with,  I  am  obliged  to  rely  upon 
Dr.  Sharpe's  description,  which  is  very  brief  and  consists  mostly  of  a 
comparison  with  other  forms  which  I  have  not  at  hand.  The  measure- 
ments given  by  him  are  not  referred  to  either  sex,  but  may  be  those  of 
the  male,  as  my  specimens  are  considerably  smaller. 

Meaaurefnents  of  Alaudula  pispoletta  seebohmi. 


r  I  I  III' 

r.S.N.M.  I        Sex.  Locality.  I        Date.        ,  Wing.      Tail.   |  Culmen.|  Tawua. 


"I  " 


I 


I  I  .Ineheg. 

150235  Femalead.i  Thian-Shan    Moim-     Sept.  10, 1893  '      3.40 
I  taiii».  I  I 

150236  Female  ad. '  Karatol,     Eastern    Nov.  26, 1893        3.60 

Turkestan.  i  1 


I  _        _    '  _      _ 

Inches, '  Inches,  i  Inehet. 

2.54  ,        0.39  ,  0.77 

I  I 

2.61            .41  .73 


»  Cat.  Birds,  Brit.  Mus.,  XIII,  p.  586. 
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44.  GALERIDA  CRISTATA  MAGNA   (Hume). 

Male,  adult,  Killian,  Eastern  Turkestan,  August  9,  1893;  6,000  feet. 
<^Bill  horny  flesli  color;  irides  pale  brown;  feet  pale  fleshy  yellow; 
length,  7g  inches." 

Female,  young,  Killian,  Eastern  Turkestan,  August  9,  1893;  6,000 
feet.     "  Feet  pale  yellowish  flesh  color." 

Family  MOTACILLID^. 
45.  MOTACILLA   ALBA   DUKHUNENSIS  (Sykcs). 

Male,  immature,  Ohakmak,  Thian-Shan  Mountains,  September  14, 
1893;  0,000  feet.     "  Bill  and  feet  black;  length,  7f  inches.'' 

Male,  immature,  below  Suiok  Pass,  Thian-Shan  Mountains,  Septem- 
ber 28, 1893;  10,000  feet.     <^Bill  and  feet  black;  length,  8J  inches." 

Male, adult, Tagdumbash Pamir, May  15, 1894;  14,000 feet.  "Length, 
8|  inches." 

46.  MOTACILLA  PERSONATA,  Gould. 

Male,  adult,  Killian,  Eastern  Turkestan,  August  9, 1893;  6,000  feet. 
"Bill  and  feet  black." 

47.  BUDYTES  CITREOLA  (PaUas). 

Male,  adult,  west  of  Kashgar,  Eastern  Turkestan,  March  27,  1894. 
"  Length,  7  inches." 

48.  ANTHUS  TRIVIALIS  (Linnaeus). 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
11, 1893;  7,000  feet.     <*  Length,  6J  inches." 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
16,1893;  9,000  feet.  "Bill  black  above,  dirty  yeUow  below;  length, 
6f  inches." 

Family  PAIilD^. 

49.  PARUS  CYANUS,  Pallas. 

Male,  adult,  Aksai  Valley,  Ushturfan,  Eastern  Turkestan,  November 
10, 1893;  6,000  feet. 

Male,  adult,  Ushturfan,  Eastern  Turkestan,  November  15,  1893. 
"Length,  5^  inches." 

IMale,  adult,  Ushturfan,  Eastern  Turkestan,  November  15,  1893. 
"Length,  5J  inches." 

These  specimens  represent  a  subspecies  of  P.  eyanm,  differing  from 
it  in  smaller  bill,  bluish  tinge  to  top  of  head ;  uniform  blue  of  back  and 
rump,  and  rather  less  white  on  wing  and  tail  markings. 

Possibly  the  F,  cyanus  Hansehanicus  of  Severtzoff,  but  I  am  at  pres- 
ent unable  to  find  a  descrii)tion  of  the  latter. 
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50.  LEPTOPCECILE  SOPHIiE.  Severtzoff. 

Female,  adult,  Thian-Sliau  Mountains,  north  of  Kasbgar,  September 
15, 1893 ;  9,000  feet.    '<  Bill  and  feet  black ;  irides  red ;  length,  4|  inches.'' 

51.  PANURUS  BIARMICUS  SIBIRICUS  (Bonaparte). 

Male,  adult,  jungle  on  Yarkand  Eiver,  near  Maralbashi,  Eastern 
Turkestan,  December  23,  1893.     "Length,  7  inches." 

Male,  adult,  same  locality  and  date.     "Feet  black;  bill  and  irides 
saffron  yellow;  length,  6f  inches." 
Male,  adult,  same  locality  and  date.     "  Length,  6J  inches." 
Female,  adult,  same  locality  and  date.    "Length,  6 J  inches." 
Female,  adult,  same  locality  and  date.     "Bill  and  irides  saffron  yel- 
low; feet  black;  length,  6 J  inches." 

Bonaparte's  description  of  a  pale  form  of  P.  hiarmicus  reputed  to 
occur  in  Kamtchatka  probably  refers  to  the  present  bird,  and  his  name 
sibiricus  would  then  be  eligible  for  this  form,  at  any  rate  until  some 
other  pale  form  is  discovered  in  Kamtchatka. 

Family  LANIIDJB. 
52:  LANIUS  HOMEYERI,  Cabanis. 

Female,  adult.  The  Syrt,  Thian-Shan  Mountains,  November  1, 1893; 
6,000  feet.  "  Bill  and  feet  black ;  base  of  lower  mandible  fleshy;  length, 
llf  inches." 

•  Male,  adult,  The  Syrt,  Thian-Shan  Mountains,  November  1,  1893; 
6,000  feet.     "Irides  dark  brown;  length,  11 J  inches." 

Female,  immature,  Karatol,  30  miles  southofAksu,  Eastern  Turkes- 
tan, November  24,  1893.    "Length,  10|  inches." 

Female,  immature,  Pishak  Sindi,  Kashgar  Kiverj  Eastern  Turkes- 
tan, December  12, 1893.     "Length,  lOJ  inches." 

53.  LANIUS  ISABELLINUS,  Ehrenberg. 

Male,  immature,  near  Killian,  Eastern  Turkestan,  August  10, 1893. 
"Feet  dull  black;  upper  mandible  brown,  lower  mandible  pale  dirty 
yellow;  irides  dark  brown;  length,  7^  inches." 

Female,  immature,  Kashgar,  Eastern  Turkestan,  September  9, 1893. 

Male,  immature,  Thian-Shan  Mountains,  north  of  Kashgar,  Septem- 
ber 11, 1893;  7,000  feet.    "Length,  7i  inches." 

Female,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
13,1893;  9,000  feet.  "  Feet  black,  soles  whitish ;  upper  mandible  dark 
horn  brown,  lower  mandible  brownish  flesh.  Length,  7  inches;  irides 
dark  brown." 

Family  SYLVIID^. 

54.  ACROCEPHALUS  AGRICOLA  (Jcrdon). 

Immature,  below  the  Suiok  Pass,  Thian-Shan  Mountains,  September 
28,1893;  10,000  feet.  "Upper  mandible  horn  black;  lower  mandible 
pale  flesh;  feet  pale  brownish  flesh;  length,  5  inches."      C^r^,  ..  ...^ 
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In  regard  to  this  specimen  Mr.  Brooks  writes;  '^No.  150425  is  Aero- 
cephalus  agricola.  It  has  the  small  bastard  primary  of  AcrocephcUu^, 
Fone  of  the  Hypolaitf  in  faded  plumage  would  show  so  red.  I  have, 
however,  nothing  to  compare  it  with."  Thanks  to  Mr.  Brooks,  we  now 
have  three  other  examples  of  this  species,  and  the  determiuatiou  of  the 
Abbott  specimen  is  readily  made.  I  was  at  first  inclined  to  think  it  H. 
obsoletaj  but  the  specimens  sent  by  Mr.  Brooks,  with  his  identification, 
plainly  show  it  to  be  A,  agricola.  The  second  primary  equals  the  sixth ; 
third  and  fourth  are  about  equal  and  longest;  the  spurious  primary 
extends  about  0.05  inch  beyond  the  primary  coverts.  Wing,  2,17  inches ; 
tail,  1.90;  tarsus,  0.83;  cul men,  0.43. 

55.  PHYLLOPSEUSTES  INDICUS  (Jerdon). 

Male,  adult,  Tagdumbash  Pamir,  June  13, 1894 ;  13,000  feet.  "  Length, 
4f  inches." 

Female,  adult,  Tagdumbash  Pamir,  Jnne  13,  1894;  13,000  feet. 
"Length,  5  inches." 

The  two  specimens  of  this  species  do  not  differ  from  descriptions, 
except  in  the  absence  of  any  ochraceous  or  yellow  wash  on  the  rump^ 
which  is  similar  to  the  back  in  color.  This  is  probably  accounted  for 
by  the  season  of  the  year  in  whicli  they  were  obtained. 

56.  PHYLLOPSEUSTES  HUMII  (Brooks). 

Female,  adult,  near  Suget,  Eastern  Turkestan,  July  29, 1893.  "Feet 
fleshy  brown;  upper  mandible  blackish  brown;  lower  mandible  dirty 
yellowish  brown;  length,  4^  inches."  "What  the  bird  fades  to  in  the 
breeding  season." — W.  E.  B. 

Male,  adult,  Tliian-Shan  Mountains,  north  of  Kashgar,  September 
15, 1893;  9,000  feet.  "Bill  brownish  black,  yellowish  at  base  of  lower 
mandible;  feet  black,  soles  white;  irides  dark  brown;  length,  8 J  inches." 
"Good  typical  example  in  fresh  autumnal  plumage." — W.  E.  B. 

Mr.  Brooks  has  corrected  me  on  the  above  specimens,  and  I  am  now 
satisfied  that  they  are  P.  humii^  as  identified  by  him,  instead  of  P. 
8uperciUoHU8^  with  which  I  had  doubtfully  classed  them. 

57.  RHOPOPHILUS  ALBOSUPERCILIARIS  (Hume). 

Male,  adult,  junction  of  Aksu  with  Kashgar  rivers,  Eastern  Turkes- 
tan, November  29, 1893.  "Bill  black  above,  pale  below;  irides  brown; 
feet  pale  brownish  flesh  color;  length,  7|  inches." 

Female,  adult,  Pishak  Sindi,  Kashgar  Eiver,  Eastern  Turkestan, 
December  12,  1893.    "Length,  7  inches." 

Male,  adult,  Pishak  Sindi,  Kashgar  Eiver,  Eastern  Turkestan,  Decem- 
ber 1 3,  1893.     "Length,  7|  inches." 
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Family  TURDID.E. 
58.  PRATINCOLA  MAURA  (Pallas). 

Female,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
15, 18935  ^fi^  ^eet.     '*Bill  and  feet  black;  length,  5 J  inches." 

Male,  immature,  Tagdumbjish  Pamir,  June  10,  1894;  13,000  feet. 
"Length,  r>J  inches/' 

Female,  adult,  Tagdumbash  Tamir,  June  11,  1894;  13,000  feet. 
"Length,  5 J  inches.     Eggs  of  this  specimen  also  sent.'' 

The  immature  male  is  in  rather  worn  plumage,  and  is  almost  exactly 
similar  in  color  to  the  adult  female.  It  has  the  throat  black  with  a 
slight  admixture  of  pale  butt' feathers  like  those  of  the  female;  the  ear- 
coverts  are  nearly  uniform  black;  the  white  patch  on  sides  of  the  neck 
and  breast  is  almost  entirely  wanting;  a  few  black  feathers  are  present 
on  the  crown,  while  the  forehead  is  largely  black;  there  are  also  a  very 
few  black  feathers  on  the  ba<ik.  The  under  wing-coverts,  thighs,  wings, 
breast  (the  lore  breast  is  slightly  brighter),  and  remainder  of  underparts 
are  similar  to  those  of  the  female;  terminal  half  of  lateral  tail  feathers 
similar  to  those  of  the  female,  basal  half  black  as  in  the  adult  male. 

These  specimens  are  of  the  same  form  collected  in  Kashmir  by  Dr. 
Abbott,  and  recently  recorded  in  a  paper  *  on  his  Kashmir  collection, 
which  see. 

59.  SAXICOLA  PLESCHANKA,  Lepechin. 

Female,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
10,  1893;  6,000  feet.     "Length,  6^  inches." 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September  10, 
1893;  6,000  feet.     '^Length,  6g  inches." 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September  15, 
1893;  9,000  feet.    "Bill  and  feet  black;  length,  6^  inches." 

These  autumn  birds  from  the  Thian-Shan  Mountains  are  so  much 
larger  than  the  summer  birds  collected  in  Kashmir  by  Dr.  Abbott,  and 
the  black  on  the  lateral  rectrices  is  so  restricted,  that  it  is  very  difficult 
to  reconcile  the  two  lots  to  one  form.  I  presume  the  present  series 
represents  true  8.  pleschanka. 

Measurements  of  Saxicola  pleschanka. 

I  U.S.K.M.  Sex.        I  Locality.  ,    Date.       Wing.      Tail.     Taraas.  Culmeu. ' 

1,1                                                j                  ,  II 

II                       1                                                                     Inches.  Inches,    Inehe*.     Inches.  I 

150382     Male  ad...  I  Thian-Shan  Mountains..)  Sept.  10        4.00  2.63  |        0.05!      0.50 

150384     Malead-.-i do Sept.  15         3.93  2.62'          .95          .51    I     ' 

150383  I  Female  ad do Sept.  10        3.67  2.42  |          .89          .52    1 


60.  SAXICOLA  ISABELLINA,  Cretzschmar. 

Male,  adult,  west  of  Kashgar,  Eastern  Turkestan,  March  27, 1894. 
"Bill  and  feet  black;  length,  65  inches." 


» Proc.  U.  S.  Nat.  Mu9.,  XVIII,  1895,  p.  479.  ^ 
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61.  SAXICOLA  MONTANA.  Gould. 

Young,  Suget,  Eastern  Turkestan,  July  30, 1893;  13,000  feet.  ''  BiU 
and  feet  black;  iridesdark  brown;  length,  6^  inches." 

Female,  adult,  near  Killian,  Eastern  Turkestan,  August  8,  1893; 
7,000  feet.    "Bill  and  feet  black;  length,  6|  inches.'' 

Female,  adult,  near  Killian,  Eastern  Turkestan,  August  8,  1893; 
7,000  feet.    "  Bill  and  feet  black ;  irides  dark  brown ;  length,  Gg  inches.*' 

Male,  adult,  Chung  Terek,  Thian-Shan  Mountains,  north  of  Kash- 
gar,  September  11, 1893;  7,000  feet    "  Length,  6|  inches." 

Male,  adult,  Tagdurabash  Pamir,  May  1, 1894;  13,500  feet. 

Male,  adult,  Tagdumbash  Pamir,  June  17,  1894;  12,000  feet. 
"  Length,  6J  inches." 

The  adult  birds  collected  in  August  and  September  are  rather  small, 
the  Thian-Shan  specimen,  particularly,  inclining  toward  S.  deserii  in 
having  a  less  amount  of  white  on  the  inner  webs  of  the  wing  feathers. 

I  think  it  will  be  necessary  eventually  to  regard  this  form  as  a  sub- 
species of  S.  deserti,  and  hence  Saxicola  deserti  montana  (Gould). 

Measurements  of  adults  of  Saxicola  isabeUina. 


r.S.N.M.  I        Sex.  Locality. 


Date.      Wing.  ■    Tail.     Ciilmen.  Tanns. 


I  ,  I  Inches. .  Inches. 

150377  Female  ad  .<  Near    KUlian,    Eaeteni     Aug.    6  3.07  2.50 
I                      I      TurkestOD.                      |                  I 

150378  !  Female  atl., do do 3.53  I  2.32 

150.379  ,  Male  ad  . . .    ThianShau  Mountains  . .    Sept.  Ill  3. 75  ;  2. 53 

150375  ,  Male  ad  ...    Ta>;dumbash  Pamir i  May     1  I  3.02  ,  2.57 

15U376  ,  Male  ud do '  June  17  3.62,  2.53 


Inches.    Inches. 
0. 53         1. 03 

.57  I  1.02 

.53  1.06 

.58  1.02 

.57  1.07 


62.  PHOENICURUS  ERYTHRONOTUS  (Eversmann). 

Female,  adult,  Aksu,  Eastern  Turkestan,  November  27, 1893.  "  Bill 
and  feet  black;  length,  GJ  inches.-' 

Male,  adult,  30  miles  south  of  Aksu,  Eastern  Turkestan,  November 
24, 1893.     '<  Bill  and  feet  black;  length,  6§  inches." 

63.  PHOENICURUS  RUFIVENTRIS  (Vicillot). 

Male,  immature,  Thian-Shan  Mountains,  north  of  Kashgar,  Septem- 
ber 15, 1893;  9,000  feet.    " Bill  and  feet  black;  length,  5f  inches." 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September  16, 
1893;  9,000  feet.     ''Bill  and  feet  black;  iridesdark  brown;  length,  6 
.  inches." 

64.  PHOENICURUS  ERYTHROGASTER  (Quldenstadt.) 

Female,  adult,  Matan,  40  miles  south  of  Aksu,  Eastern  Turkestan, 
Kovember  27, 1893. 

Female,  adult,  junction  of  Aksu  and  Kashgar  rivers,  Eastern  Tur- 
kestan, December  2,  1893. 

Male,  adult,  Sarikol.  Eastern  Turkestan,  April  8,  1894;  10,400  feet. 
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65.  CYANECULA  SUECICA  (Linnaeus). 

Male,  immature,  Thiau-Sbau  Mountains,  north  of  Kash^r,  Septem- 
ber 16,  1893;  9,000  feet.  ^' Bill,  dark  born  brown,  yellowish  at  gape; 
length,  6  inches." 

Female,  Sarikol,  Eastern  Turkestan,  April  8, 1894. 

Male,  immature,  Killian,  Eastern  Turkestan,  August  4,1894;  6,000 
feet. 

Th6  specimen  from  Sarikol,  marked  female,  although  a  spring  bird, 
is  in  the  livery  of  an  immature  male. 

G6.  MERULA  MERULA  INTERMEDIA,  new  subspecies. 

Type. — !No.  150443,  U.S.N.M.,  female,  adult;  Aksu,  Eastern  Turkestan, 
November  20,  1893.  Entire  upper  parts  (forehead,  crown,  nape,  back, 
Si^apularwS,  rump,  and  upper  tail-coverts)  slaty  black,  the  feathers,  espe- 
cially on  head  and  back,  bordered  with  a  paler,  olive  color,  the  general 
effect  on  the  head  and  back  being  thatof  clove  brown  with  an  olive  tinge j 
tail,  dull  black ;  wings,  dark  slaty  brown,  the  feathers  with  an  olive  tinge 
on  the  outer  webs;  lesser,  middle,  and  greater  wing-coverts  slaty  black 
like  upper  parts,  tinged  with  olive;  primary  coverts  and  outer  greater 
coverts  with  a  more  conspicuous  olive  edging;  axillaries  and  under 
wing-coverts  dull  drab  gray,  some  of  the  longer  feathers  of  the  under 
wing-coverts  with  light  russet  shafts;  lores  and  sides  of  head  and  neck 
clove  brown  with  an  olive  tinge,  like  the  crown;  feathers  of  ear-coverts 
mostly  with  white  shafts;  malar  stripe  grayish  white,  broken  by  indis- 
tinct dusky  brown  edges  to  the  feathers;  chin,  grayish  white;  throat 
similar  but  with  many  deltoid  spots  of  clove  brown,  each  spot  indis- 
tinctly bordered  with  lighter  brown ;  breast  hair  brown  with  an  olive 
tinge,  each  feather  with  a  deltoid  spot  of  clove  brown  bordered  with 
lighter  brown,  the  spots  larger  than  those  on  throat;  lower  breast, 
abdomen,  sides  of  body,  flanks,  and  under  tail-coverts  dull  blackish 
slate,  the  lower  breast  with  indistinct  dark  spots;  an  olive  tinge  on 
sides  of  body ;  feathers  of  center  of  abdomen  and  lower  breast  with 
light  grayish  borders;  thighs,  brownish  drab.  "Bill  and  feet  black; 
irides, reddish  brown;  length,  11^  inches."  Wing,  5.28  inches;  tail, 4.82; 
tarsus,  1.33;  culmen,  0.95. 

This  bird  resembles  the  common  Blackbird,  but  is  larger,  being  inter- 
mediate in  size  between  it  and  Merula  m.  mccxima  (Seebohm)  of  Kash- 
mir. It  is  darker  and  grayer  (I  am  comparing  adult  autumn  females) 
with  less  olive. 

The  breeding  grounds  of  this  bird  must  be  pretty  well  north ;  Dr. 
Abbott's  specimens  were  taken  in  the  Thian-Shan  Mountains  late  in 
November,  and  Dr.  Scully  states  that  the  bird  "  migrated  northward  in 
spring"  from  Yarkand.  The  specimens  recorded  by  Dr.  Sharpe  from 
various  parts  of  Eastern  Turkestan^  under  the  name  of  Merula -maxima 


^Second  Yarkand  Mission,  1891,  Aves, p.  91. 
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were  winter  specimens,  and  it  seems  very  probable  that  there  is  a  con- 
siderable hiatus  between  the  summer  homes  of  the  present  form  and 
majrima.  If  this  prove  to  be  the  case  I  may  be  in  error  in  considering 
maxima  a  subspecies  of  Menda  merula. 


Measurements  of  Mem  la  merula  intermedia. 
r.S.X.M.  '         Sex.  Locality. 


Date. 

Wing. 

Tail. 

Tarsus. 

Culm«*n. 

Nov.  20,  1893 

Tnehes. 
5.28 

Jnehe$. 

4.82 

iHchet. 
1.33 

0.95 

Nov.  24,  1893 

5.12 

4.50 

1.31 

'.W 

Wintor. 

4.75 

4.04 

1.25 

.84 

_ 

1 

150443  Female  a<l.    Aksu,  Eastern  Tur- 
kestan. 

150444  Female  ad  . '  Karat ol,    Eastern 
I      Turkestan. 

Female  ad  .    Europe,   average  of 
I      four  skius. 

The  specimens  collected  by  Dr.  Scully  at  Yarkand*  measured :  ^fale, 
wing*,  5.40  inches;  tail,  5.15;  tarsus,  1.30;  bill  from  gape,  1.28.  Female, 
wing,  5.40  inches;  tail,  "5.60;"  bill  from  gape,  1.35.  The  length  of  tail 
in  the  last  case  may  be  a  mistake  for  5.06  inches. 

The  measurements  given  by  Dr.  Sharpe  for  a  number  of  Eastern 
Turkestan  specimens  are  in  keeping  with  those  mentioned  above,  the 
wings  running  from  5.20-5.40  inches,  and  the  tails  from  4.80-5  inches. 

67.  MERULA  ATROGULARIS  (Temminck). 

Female,  adult,  Kok  Kya,  Thian-Shan  Mountains,  north  of  Kashgar, 
October  17, 1893;  9,000  feet.  "  Bill  black,  lower  mandible  yellow  at 
base;  irides  dark  brown;  feet  pale  fleshy  brown;  length,  10  inches.-' 

Female,  adult,  Aksu,  Eastern  Turkestan,  November  23,  1893;  3,500 
feet.    "  Length,  10  inches." 

68.  MONTICOLA  SAXATILIS,  Linnaeus. 

Male,  immature,  Thian-Shan  Mountains,  north  of  Kashgar,  Septem- 
ber 15,1893;  9,000  feet.  ^^Bill  black  yellowish  at  base  below:  legs 
brownish  black." 

Family  CIN(3LID^E. 

69.  CINCLUS  LEUCOGASTER,  Bonaparte. 

Male,  adult,  Tagdumbash  Pamir,  June  4,  1894;  13,000  feet.     '' Irides 
clear  brown;  length,  7§  inches." 
Our  specimen  appears  to  be  typical  of  leucogaster. 

Family  ACCENTORIDiE. 
70.  PRUNELLA  FULVESCENS  (Severtxoff.) 

Female,  adult,  Karakash  River,  Eastern  Turkestan,  August  3, 1893; 
12,000  feet.    "  Bill  black ;  irides  pale  brown ;  length,  OJ  inches." 

Female,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
1 3, 1 893 ;  9,000  feet.    "  Bill  black ;  irides  pale  brown ;  length,  6J  inches." 


»  "Bill  and  feet  black;  iridos  dark  brown;  length,  11  inches." 

»" Stray  Featbera,"  IV,  1876,  p.  139.  ^^T^ 
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Family  MUSCIGAPID.E. 

71.  MUSCICAPA  GRISOLA,  Linnaeus. 

Male,  adult,  Thian-Shau  Mountains,  north  of  Kasligar,  September 
11, 1893;  7,000  feet.     '^  Length,  (5 J  inches." 

Family  HIKUNDINIJ).^. 

72.  HIRUNDO  URBICA,  Linnaeus. 

Female,  adult,  Tagdumbash  Pamir,  June  19,  1894;  11,000  feet. 
73.  PTYONOPROGNE  RUPESTRIS  (Scopoli). 

Female,  adult,  Kuen-Luen  Mountains,  near  Kukiar,  Eastern  Turkes- 
tan, July  30,  1894;  9,000  feet. 

74.  CHELIDON  RUSTICA  (Linnaeus). 

Male,  adult.  Bora,  Eastern  Turkestan,  August  11,  1893;  6,000  feet. 
"Bill  and  feet  black;  length,  8J  inches." 

Family  PICID.E. 
75.  DRYOBATES  MAJOR  LEUCOPTERUS  (Salvador!). 

Female,  adult,  Aksu,  Eastern  Turkestan,  November  20, 1893.  "Irides 
reddish  brown;  length,  9^  inches." 

Female,  adult,  Matan,  40  miles  south  of  Aksu,  Eastern  Turkestan, 
November  27, 1893.    "Length,  9^  inches." 

Male,  adult,  jungles  on  Kashgar  River,  100  miles  below  Maralbashi, 
Eastern  Turkestan,  December  4,  1893. 

Family  UPUPID^. 

76.  UPUPA  EPOPS,  Linnaeus. 

Female,  adult,  Sarikol,  Eastern  Turkestan,  April  8, 1894;  10,400  feet. 
Family  MICROPODID^. 

77.  MICROPUS  APUS  PEKINENSIS  (Swinhoe). 

Male,  adult,  Kukiar,  P^aatern  Turkestan,  July  27, 1894;  0,500  feet. 
'* Length,  Of  inches." 

Female,  adult,  Kukiar,  Eastern  Turkestan,  July  27,  1894;  6,500  feet. 
"Length,  7  inches." 

Family  COLUMBID^. 

78.  COLUMBA  RUPESTRIS  (PaUas). 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September, 
1893;  9,000  feet.    "Bill  black;  irides  pale  brown ;  length,  13  inches." 

Female,  adult.  Little  Kara  Kul  Lake,  Sarikol,  Eastern  Turkestan, 
April  3,  1894;  12,000  feet.     "  Length,  12 J  inches." 


Digitized  by  VjOOQICC 


588  BIRDS  FROM  CENTRAL  ASIA— RICHMOND,  tol.xviu. 

79.  TURTUR  DOURACA  STOLICZK/E  (Hume). 

Male,  adult,  Ushturfau,  Easteru  Turkestan,  November  11, 1893;  5,000 
feet. 

Female,  immature,  Ushturfau,  Eastern  Turkestan,  November  11, 1893; 
6,000  feet.    ''  Length,  1 2^  inches.^' 

This  is  an  easily  recognized  large  pale  form  of  TurUir  douraca,  and  I 
do  not  hesitate  to  record  it  under  the  above  name. 


Family  PTEROCLID.E. 
80.  SYRRHAPTES  PARADOXUS  (PaUas). 

Male,  adult,  Pishak  Sindi,  east  of  Maralbashi,  Eastern  Turkestan^ 
January  23, 1894.    "Claws  dark  horny  gray;  length,  14^  inches." 

Male,  adult,  same  locality  and  date.  "Bill  bluish  white;  irides  dark 
brown;  length,  15 J  inches." 

Female,  adult,  same  locality  and  date. 

81.  PTEROCLES  ARENARIUS  (PaUas). 

Female,  adult,  Akchi,  valley  of  the  Aksai,  Eastern  Turkestan, 
November  8,  1893;  7,500  feet.  "Bill  slaty  blue;  feet  dirty  leaden 
white,  claws  blackish;  length,  13  inches." 

Family  PHASIANID^. 

82.  TETRAOGALLUS  HIMALAYANUS,  Gray. 

Male,  adult,  Tagdumbash  Pamir,  May  20,  1894;  15,000  feet.  "Fee^ 
orange  red,  claws  dull  black;  bill  brownish  horn;  naked  patch  behind 
eye  yellow;  irides  dark  brown;  length,  25^  inches." 

83.  CACCABIS  SAXATILIS  CHUCAR  (Gray). 

Male,  adult,  Thian-Shan  Mountains,  below  Saribeli  Pass,  October 
28, 1893;  8,000  feet.     "  Length,  14^  inches;  weight,  IJ  pounds." 

^1.  COTURNIX  COTURNIX  (Linnaeus). 

Male,  adult,  Thian-Shan  Mountains,  north  of  Kashgar,  September 
16,  1893;  9,000  feet.  '^Bill  pale  horn  brown  above,  fleshy  beneath; 
feet  fleshy  white;  irides  pale  brown;  length,  7 J  inches." 

Female,  adult,  same  locality  and  date.     ''Length,  8  inches." 

85.  PHASIANUS  SHAWl,  Elliot. 

Male,  adult,  junction  of  the  Aksu  with  the  Kashgar,  Eastern  Tur- 
kestan, November  29, 1893.  "  Bill  pale  yellow  horn,  with  a  greenish 
tinge;  irides  yellow ;  orbital  skin  red;  feet  pale  brownish  flesh  color; 
length,  32^  inches.     Very  fat;  weight,  2  pounds  10  ounces." 

Female,  adult,  Junction  of  Aksu  and  Kashgar  rivers.  Eastern  Tur- 
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kestan,  December  2, 1893.  "  Irides  yellow j  length,  23  inches;  weight, 
1 J  pounds." 

Female,  adult,  junction  of  Aksu  and  Kashgar  rivers,  Eastern  Tur- 
kestan, December  2,  1893.  ^'Length,  23 J  inches;  weight,  1  pound  7 
ounces.'^ 

Male,  adult,  jungles  on  Kashgar  River,  100  miles  below  Maralbashi, 
Eastern  Turkestan,  December  4, 1893.    "Length,  34^  inches." 

Male,  adult,  Kokchall,  east  of  IVIaralbashi,  Eastern  Turkestan,  Feb- 
ruary 12, 1894.     '<  Length,  34J  inches." 

Family  ARDEIDiE. 
86.  HERODIAS  ALBA  (Linnaeus.) 

Male,  adult,  jungles  on  Yarkand  River,  east  of  Maralbashi,  Eastern 
Turkestan,  January  4, 1894.  "Bill  orange  yellow;  legs  black;  irides 
pale  yellow;  length,  42 J  inches." 

Family  A:N^ATID^. 

87.  TADORNA  CASARCA  (Linnaeus). 

Male,  adult,  Kashgar  River,  near  Maralbashi,  Eastern  Turkestan, 
March  1, 1894.  "Bill  and  feet  black;  irides  dark  brown;  length,  23J 
inches;  weight,  2^  pounds." 

88.  NYROCA  NYROCA  (Guldenstadt). 

Male,  adult,  near  Maralbashi,  Eastern  Turkestan,  March  2,  1894. 
"Feet  slaty,  webs  black;  bill  black;  irides  white;  length,  17  inches." 

Family  GHARADRIIDiE. 

89.  /EGIALITIS  DUBIA  (Scopoli). 

Male,  adult,  Sarikol,  Eastern  Turkestan,  April  9,"  1894;  10,400  feet. 

90.  iCGIALITIS  PAMIRENSIS,  new  species. 

Ty2>e.— No.  150169,  U.S.N.M.,  male,  adult;  Tagdumbash  Pamir,  June 
16, 1894 ;  12,000  feet.  Crown,  back,  scapulars  (tertiaries  slightly  darker), 
pale  grayish  brown,  shafts  of  feathers  darker;  tail  and  wings  somewhat 
darker  brown ;  outer  rectrix  white  except  an  almost  obsolete  dusky  spot 
on  inner  web  near  end;  rest  of  tail  feathers  narrowly  tipped  with 
white,  and  (except  middle  pair)  largely  white  on  inner  web;  primaries 
largely  white  on  inner  web;  three  innermost  primaries  with  an  irregu- 
lar rectangular  spot  on  the  outer  web  near  end;  greater  wing-coverts 
with  broad  white  tips;  some  of  the  feathers  of  primary  coverts  nar- 
rowly tipped  with  white;  longer  secondaries  with  white  outer  webs; 
under  wing-coverts  pure  white,  without  visible  darker  centers  to  the 
feathers.    Throat,  cheeks,  abdomen,  flanks,  and  under  tail-coverts  pure 
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white;  feathers  of  upper  tail- CO  verts  light  grayish  browu,  largely  edged 
and  bordered  with  white;  a  broad  pectoral  band  of  ciiinamoii  buflf,  cou- 
tinuous  on  sides  of  neck  and  nape,  where  more  restricted,  and  extending 
narrowly  on  sides  of  body  almost  to  flanks;  forehead  almost  entirely 
bla^k,  the  feathers  with  white  bases;  small  spot  of  white  on  lores  with 
black  tips  to  the  feathers;  a  narrow  line  of  pale  buff  just  posterior  tx> 
black  of  forehead,  and  extending  back  on  sides  of  crown.  Wing,  -4.93 
inches;  tail,  1.91;  tarsus,  1.36;  exposed  culmen,  .72.  "Length,  7g 
inches."    Legs  and  feet  bluish  black  in  dried  skin. 

This  species,  of  which  Dr.  Abbott  sends  only  one  specimen,  has 
almost  identically  the  same  i^attern  of  coloration  as  ^liJ.  mongolaj  but 
the  white  forehead  of  the  latter  is  nearly  black  in  this ;  the  colors  are 
everywhere  much  paler;  the  pectoral  band  is  cinnamon  buff  instead  of 
russet;  the  dimensions  are  quite  different, — a  longer  bill  and  tarsi,  and 
shorter  wings  and  tail.  The  table  of  measurements  here  given  will 
illustrate  these  differences  in  proportions. 


Mcaaureinents  of  ^l^gialitis  pamirensia. 


U.S.N.M. 

... 

Male  ad... 

Locality. 

Date.    1  Wing. 

Tail. 

Tarsus. 

huhea. 
1.36 

Tarsus. 

Ineke*. 
L19 
L12 
L20 
1.13 

Culmen. 

Inches. 
0.72 

150169 

Tagdumbasli  Pamir 

Measurement  It  of  JigiaH 
1                 Locality. 

i  Inches. ,  Inchen. 
June  16  1      4.93         1.91 

tis  mongola  (mtile). 

Date.       Wing.      Tail. 

1 

Inches.    Inehrs. 
Mav   11  1      5. 20        2. 03 
May  14        5. 04  1      2. 04 
May   10        5. 49  1      2. 19 
Feb.     6i      5.22  I      1.99 

Sex. 

Male  ad . . . 
Male  ad . . . 
Male  ad... 
Male  ad  . . . 

r.s.x.M. 

Culmen. 

Inches. 

•  0.61 

.61 

.62 

.64 

89051 

1 

!  Bering  Island 

92778 

do 

120583 
100423 

'  Hakodate,  Japan 

J  apan 

'            Average 

Measurements  of  J^Malii 
Locality. 

5.24         2.06 

i 

8  mongola  {female). 

1.16 

.62 

U.S.N.M. 

89052 
92779 
92780 
131777 

Sex. 

Female  ad. 
Female  ad. 
Female  ad . 
Female  ad. 

Date.       Wing 

1 
Inches. 
May  U  ,      5. 19 
Feb.     7  1      4  96 
April  6  1      5.09 
June    3        5.27 

Tail. 

Inches. 
2.07 
1.98 
1.90 
2.16 

Taraus. 

Inches. 
1.16 
1.14 
1.20 
1.18 

Culmen. 

do 

do.. 

do 

Average 

1 

Inches. 

0.62 

.59 

.63 

.60 

5.13 

2.04 

>•" 

.61 

91.  VANELLUS  VANELLUS  (Linnaus). 

Female,  immature,  Kargallik,  Eastern  Turkestan,  August  13, 1893, 
Male,  adult,  Sarikol,  Eastern  Turkestan,  April  C,  1894;  10,400  feet. 
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Family  SCOLOPACID^E. 

92.  TOTANUS  TOTANUS  (Linnaus). 

Female,  adult,  near  Kashgar,  Eastern  Turkestan,  March  13,  1894. 
'*  Length,  11 J  inches." 

98.  TOTANUS  OCHROPUS  (Linnaeus). 

Male,  adult,  Suget,  Eastern  Turkestan,  July  29,  1893;  13,000  feet. 
"Legs  and  feet  leaden;  bill  black,  greenish  at  base;  irides  dark  brown; 
length,  9 J  inches.*' 

94.  TRINGA  TEMMINCKII,  Leisler. 

Male,  adult,  Tagdumbash  Pamir,  May  26,  1894;  14,000  feet. 
"Length,  6  inches." 

95.  SCOLOPAX  RUSTICOLA,  Linnaeus. 

Male,  adult,  Ushturfan,  Eastern  Turkestan,  November  16,  1893. 
"Length,  13^  inches." 

96.  QALLINAGO  SOLITARIA,  Hodgson. 

Male,  adult,  Bulan  Kul,  road  to  Sarikol,  Eastern  Turkestan,  April  2, 
1894;  10,000  feet.     "Length,  12  inches." 

97.  IBIDORHYNCHA  STRUTHERSll,  Vigors. 

Female,  adult,  valley  of  the  Aksu,  Eastern  Turkestan,  November  9, 
1893;  7,000  feet.  "Bill  dark  carmine;  feet  dull  pink;  irides  carmine; 
length,  17 J  inches.     Shot  by  D.  T.  Hanbury,  esq." 

Family  EECURVIROSTRID^. 

98.  HIMANTOPUS  HIMANTOPUS  (Linnaeus). 

Male,  adult,  Kargallik,  Eastern  Turkestan,  August  12,  1893.  "Legs 
pink;  irides  red;  length,  143  inches." 
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DESCRIPTIONS  OF  THREE  SPECIES  OF  SAND  FLEAS 
(AMPHIPODS)  COLLECTED  AT  NEWPORT,  RHODE 
ISLAND.* 


By  Sylvester  D.  Judd. 


While  at  Mr.  Agassiz's  Newport  laboratory  in  the  summer  of  1893, 
I  collected  a  large  number  of  crustaceans.  Of  these,  the  Amphipods 
particularly  interested  me.  They  were  obtained  by  skimming  the  calm 
surface  of  Narragansett  Bay  at  night  with  a  "tow  net.'' 

Most  of  the  Amphipods  found  in  the  skimmings  or  '•  tow ''belonged 
to  the  family  Gammaridai,  a  typical  representative  of  which  is  Gam- 
marus^  our  common  Sand  Flea. 

CALLIOPIUS  RATHKEI  (Zaddach). 

Some  little  olive-colored  Gammarids,  which  might  at  first  be  taken 
for  Gammarmy  proved  to  be  very  interesting.  Unlike  Gaminarus^  they 
did  not  rise  to  the  surface  of  the  water  with  a  succession  of  springs, 
but  moved  rapidly  through  the  water  at  a  uniform  rate.  They  often 
bumped  against  the  side  of  the  dish,  but  never  stopped  the  incessant 
vibration  of  their  legs  until  a  secure  hiding  place  hiid  been  reached. 

Female, — A  large  white  shield  on  the  back  formed  a  conspicuous  and 
distinctive  feature  by  which  they  were  easily  recognized.  These  Am- 
phipods agree  with  the  description  of  CalUopius  rathlcei  given  by  Sars* 
more  closely  than  with  the  description  of  any  other  known  species. 
However,  they  constantly  differ  slightly  from  the  European  form^  of 
that  species  in  certain  details,  as  for  instance  antennal  sense  organs, 
color,  etc.,  which  are  sufficiently  constant  to  warrant  their  description. 

The  points  of  difference  may  be  considered  in  the  following  order: 
Color,  size,  coxfc,  and  calceoli. 


1  For  the  invaluable  aid  received  in  the  prepnratiou  of  this  paper,  I  have  to  thank 
Dr.  W.  Faxon  and  Prof.  E.  L.  Mark,  of  Harvard  University. 

'Crustacea  of  Norway,  1893,  I,-  Ft.  20. 

'For  the  sake  of  convenience,  I  shall  allude  to  the  animals  hitherto  described,  as 
the  European  form — to  those  which  I  have  studied,  as  the  American  form — of  Calli- 
opiua  ralhkei. 

Note. — Abbreviations:  aw ^  anterior;  f/.  dorsal;  rfi*/.  distal;  ^  lateral;  ?».  median; 
pot.  posterior;  px.  proximal;  v.  ventral. 

Prowedings  of  the  Unitcxl  States  National  Museum,  VOL.  XYIII— No.  1084. 
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Sars/  ill  his  descriptiou  of  the  female,  says:  **Body  semipellucid, 
with  a  yellowish  violet  tinge,  and  mottled  with  irregular  specks  of  a 
clear  orange  hue,  each  segment  being,  moreover,  bordered  posteriorly 
by  a  narrow  band  of  dark,  reddish  brown  pigment;  on  the  anterior  part 
of  the  back  occurs,  besides,  a  rather  conspicuous  rounded  shield  of  a 
silvery  luster,  occupying  the  dorsal  face  of  the  third  and  fourth  seg- 
ments of  mesosome."  The  Newport  specimens  possess  a  silvery  shield, 
like  the  European  form,  but  the  rest  of  the  body  is  dark  olive,  thus 
making  the  animal  opaque  rather  than  semipellucid.  From  the  tip  of 
the  rostral  projection  of  the  cephalon  to  the  tip  of  the  telson  the  Ameri- 
can form  measures  (S.iy  mm.,  the  European  only  6.  The  coxa  of  the 
last  segment  of  the  pereion  (Eig.  1)  is  as  long  in  the  longitudinal  as  in 


the  dorso-veutral  direction.  In  the  specimen  figured  by  Sars^  the 
dorso- ventral  measurement  is  not  much  more  than  half  as  great  as  the 
longitudinal. 

Sars,  in  his  work  on  the  European  form,  figures  calceoli,'  but  says 
nothing  of  their  structure.  In  the  American  form,  calceoli  occur  on  both 
pairs  of  antennae.  Each  calceolus  consists  of  two  parts.  The  basal  or 
proximal  part  has  the  form  of  a  wineglass.  On  this  rests  the  distal  part, 
which  has  the  form  of  a  slipper,  the  attachment  being  by  means  of  the 
end  corresponding  to  the  heel  of  the  slipper.  While  in  Sara'  specimens 
the  heel  and  toe  parts  are  in  the  same  plane,  in  my  specimens  they  are 
bent  so  as  to  make  an  angle  of  about  IGO^  with  each  other. 

The  position  of  the  calceoli  is  important.  Each  articulus  of  the  flagel- 
lum  of  the  Huperior  antenna  bears  two  calceoli,  which  are  situated  on 
the  ventral  portion  of  the  articulus  near  the  distal  margin.  Both  may 
be  seen  in  the  view  of  the  antenna  from  its  median  side  (Fig.  2  a). 


'  1?<93,  I,  Vt.  20,  p.  448. 
5  PI.  157,  fi,-.  2. 
3  PI.  157. 
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Small  bristling  liairs  I'licircle  the  bases  of  both  ealceoli.  The  more 
ventral  of  the  two  ealceoli  is  nearer  the  distal  margin  of  the  articulus 
and  close  to  two  loiig  blunt  cylindrical  hairs.     (Fig.  2  b,  2  e.) 

These  liairs  obscure  the  ventral  calceolus  in  a  view  from  the  lateral 
side,  for  they  are  just  outside  or  lateral  to  the  calceolus.  In  the 
enlarged  view  given  by  Sars^ 

these  ventral  ealceoli  are  seen  «•    ^ 

^vith  distinctness;  just  dorsal 
to  a  number  of  these  ventral 
ealceoli  is  a  series  of  circles. 
If  these  circles  are  meant  for 
ealceoli,  I  think  that  Sars  is  in 
error,  because  the  median  cal- 
eooli  lie  on  the  opposite  (me- 
dian) face  and  could  not  be  seen  in  this  view  of  the 
api)endage. 

Sars  states  with  emphasis  that  the  terminal  lappet 
of  the  third  articulus  of  the  flagellum  has  only  two  cal- 
eeoli.    The  American  representative  has  four  at  least. 

Each  articulus  of  the  fla- 
gellum of  the  inferior  an- 
tenna bears  two  ealceoli  on  its 
median  face  (Fip.  3).  Onecal- 
<e<)lus  is  more  dorsal  than  the 
other.  The  dorsal  calceolus 
si)rings  from  a  i)oint  at  some 
distance  proximal  to  that  from 
which  the  ventral  calceolus 
arises.  A  lateral  view  of  the 
sippeudage  shows  the  ealceoli 
only  dimly,  if  at  all,  for  the  an- 
tenna is  too  opaque  to  allow 
them  to  be  seen  with  distinct- 
iirss  through  it.  In  a  similar 
view,  Sars  shows  distinctly  tlie  ventral  ealceoli,  and  leaves  us  to  inter- 
pret a  series  of  circles  which  lie  dorsal  to  them. 

While  there  are  two  rows  of  cahreoli  on  each  of  the  antennae  of  my 
Hpecimens  of  VaUiopivs  rathkei,  in  Sars'  description  of  the  genus  Calli- 
ojHus'^  I  find  no  allusion  to  more  than  a  single  row  of  these  organs; 
l)ut,  in  view  of  the  fact  that  C.  IwHnsculus  and  the  American  form  of 
€,  raihkei  both  possess  two  rows  of  ealceoli  on  each  of  the  four  antennae, 
I  am  led  to  believe  that  the  European  form  of  C\  rathlei  probably  also 


efts/ 


SUPKUKJK  ANTKNNA  OK  CALLIOPIU8  BATHKEI,  Female. 

i    M.-.:;.Hn  Hurf.vf  with  eaIc*oll  ;  (A)  ventral  mire»c«  of  fifth  to  leTenth 
iit-);invni»  ;  (r)  rrom Motion, 


Tl.  157,  fig.  2c, 

'  SpecimcDS  of  C.  IwriusculuSf  which  were  procured  from  the  Museum  of  Compara- 
tive Zoology  iu  Cambridge,  Massachusetts,  tlirough  the  kindness  of  Dr.  Walter 
Faxon,  showed  two  rows  of  ealceoli  on  each  antenna. 
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possesses  two  rows,  one  of  which  has  been  overlooked  by  all  previous 
writers.* 

In  the  American  representative  of  (7.  rathkei^  the  superior  antenna 

appears  more  serrate^l  than  the  inferior.    This  is  because  there  are  no 

calceoli  on  the  ventral  fa<;e  of  the  inferior  antenna.    In  Sars'  figure 

both  autennob  ]>o8sess  the  same  degree  of  serration,  ventral 

calceoli  occurring  in  both. 

The  American  C.  rathkei  differs,  then,  from  the  Eurojieaii 
in  size,  color,  and  possibly  in  the  number  and  arrangement 
of  the  antennal  sense  organs. 


■CM 


BYBLIS   SERRATA. 


Fig.  3. 

INFKHIOR  ANTENNA  OF  CALLIOPIUS 

RATHKEI,  Female. 

(a)  Me^llan  vi«w;  (/.)  <to«i  htHtU.n  ;  i»..riluni  of  b.>th 


The  description  of  Byhlis  serrata.  given 
by  Prof.  S.  I.  Smith  ^  is  as  follows : 

Female:  Dorsum  rounded  above,  with  no- 
trace  of  a  longitudinal  carina  upon  the  abdo- 
men; third  segment  of  the  abdomen  broatUy 
rounded  at  the  postero-lateral  angle.  Anten- 
nnla  about  as  long  as  the  peduncle  of  the  an- 
tenna; fourth  segment  of  the  peduncle  of  the 
antenna  longer  than  the  fifth.  Inferior  margins  of  the  epimera  of  the  first  and  second 
pairs  of  legs  serrate,  with  slender  and  acute  teeth  alternating  with  the  marginal 
cilia;  carpus  in  the  first  pair  scarcely  if  any  longer  than  the  propodns;  carpus  in  the 
second  pair  very  much  longer  than  the  propodns.  In  the  third  and  fourth  pairs  of 
legs  the  dactylus  as  long  as  the  propodns.  Basal  segment  in  tlie  seventh  pair  of  le«ra 
expanding  distally,  the  posterior  margin  nearly  straight,  the  anterior  and  inferior 
margins  evenly  arcuated,  and  reaching  as  far  as  the  distal  end  of  the  carpus;  the 
carpus  about  as  long  as  the  ischium  and  merus  together,  a  little  less  than  twice  as 
long  as  broad,  and  armed  with  long  spines  upon  the  anterior  and  distal  margins,  but 
the  posterior  margin  wholly  unarmed;  i)ropodna  almost  }is  long  as  the  carpus,  and 
nearly  four  times  as  long  as  broad,  anterior  margin  unarmed,  the  posterior  armed 
upon  the  outside  with  two  transverse  rows  of  three  or  four  spines,  decreasing  in  size 
as  they  recede  from  the  margin,  the  distal  end  with  a  spine  each  side  tho  slender 
dactylus.  Kami  of  tho  first  pair  of  caudal  stylets  equal,  as  long  as  the  base;  outer 
rami  of  the  second  pair  shorter  than  the  inner;  rami  of  tho  posterior  pair  equal, 
longer  than  tho  bases,  reaching  to  the  tips  of  tho  rami  of  the  first  pair.  Telson  as 
long  as  breadth  at  base,  cleft  rather  more  than  half  its  length,  the  lateral  margin 
arcuate  and  rapidly  converging  toward  the  evenly  rounded  extremity. 

Alcoholic  specimens  are  pale  yellowish ;  the  epimera,  bases  of  posterior  legs,  and 
the  sides  of  the  ab<lomen  specked  and  mottled  with  numerous  points  of  dark  pig- 
ment crowded  irregularly  together. 

Length,  10-12  mm.     Deep  water  off  Vineyard  Sound  and  Buzzards  Bay. 

To  this  accurate  description  of  Professor  Smith's  I  should  like  to  ' 
add  a  general  view  (Fig.  4),  and  a  few  remarks  about  the  living  animal. 
My  specimens  were  skimmed  from  the  surface  at  night.    They  were 


1  Through  the  kindness  of  Professor  Sars,  I  have  been  able  since  writing  this  paper 
to  examine  several  specimens  of  the  European  form  of  C.  rathkei  collected  by  him. 
These  specimens  were  smaller  than  mine,  but,  like  them,  possessed  two  rows  of  cal- 
ceoli on  e.ach  of  the  four  antenmi*. 

«Rept.  U.  S.  Fish  Com.,  1871-72,  p.  561. 
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more  sluggish  tban  OammartiSj  being  wont  to  lie  curled  up  on  the  sur- 
face of  the  water.  In  color  they  were  translucent  pearly  white;  around 
the  bases  of  the  legs  of  the  pereion  were  fantastically  branched  stellate 


l'ig.4. 
BTBLI8  8BKRATA,  Female. 


anf 


pigment  cells  of  a  rich  purplish  brown  color.  The  mass  of  eggs  in  the 
brood  pouch  appeared  like  a  claret-red  globe.  The  four  eyes  were  usu- 
ally bright  red,  with  considerable  pigment  around  their  sloping  sides. 

In  a  few  individuals  the  eyes  were 
bldckj  and  in  alcoholic  specimens  the  red 
eyes  tuni  bhick. 

Male, — In  looking  over  several  hun- 
dred specimens  of  Byhlis  serrata,  now 
and  then  I  came  across  one  that  had 
died  in  a  straight  condition,  instead  of 
being  more  or  less  curled  up  like  the 
others.  The  straight  ones  possessed  no 
incubatory  pouch,  were  smaller,  and  had 
very  long  inferior  antenn^F;  they  were 
ai)parently  the  males  of  Byhlis  serrata,  for  they  had  serrated  coxab 
(Fig.  5).*  The  differences  are  those  usually  characteristic  of  the  sexes 
in  this  genus.^ 

The  antennae  especially  are  the  organs  which  exhibit  sexual  dimor- 
phism in  the  family  Ampeliscidie. 


Fig.  6. 
BYBU8  8RRRATA.  Female. 

First  coxa  sbowtng  arrration  of  ventral  mar^n. 


'  For  resemblances  aud  ditierences  compare  figs.  4  and  6. 

*See  the  table  of  sexual  ditfereuces  in  Byblis  gaimardif  a  typical  species  of  the 
genus,  p.  601. 
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The  hairs  on  the  peduncle  of  the  superior  antenna  are  arranged  in 
bristle-like  tufts  in  the  male  only.  There  is  a  collection  of  long  liairs 
near  the  base  of  the  tiagelluni  in  the  male,  but  none  in  the  female. 

In  the  female  the  greater  part  of  the  hairs  occur  on  the  ventral  side» 
while  in  the  male  the  greater  number  are  on  the  dorsal  side.     The 


Fig.tJ. 
UYBLIS  SERRATA,  Male. 


inferior  antennae  of  the  male,  like  the  superior  ones,  i>08se88  tufts  of 
hairs  on  the  peduncle;  in  the  female  these  are  wanting.  In  the  male 
the  third  joint  of  the  peduncle  is  swollen,  and  thus  supports  a  larger 
number  of  tufts  of  hairs. 

The  tiagellum  of  the  inferior  antenna  is 
greatly  elongated  in  the  male.  This  pecul- 
iarity as  well  as  the  increased  number  of  olfac- 
tory tufts  may  be  connected  with  the  functions 
of  the  male  in  seeking  the  female. 

The  acute  teeth  on  the  ventral  margin  of  the 
coxa*  of  the  female  are  represented  in  the  male 
by  blunt  cones. 

In  the  male  the  last  three  segments  of  the 
pleou  are  so  constricted  at  the  articulation  with 
the  preceding  segment  of  tlie  pereion  as  to  allow 
great  freedom  of  motion  to  the  terminal  part  of 
the  body,  and  this  may  be  of  service  in  copula- 
tion. In  this  sex,  too,  the  inner  ramus  of  the 
last  appendage  bears,  in  addition  to  the  rows  of  spines  found  on  both 
rami  of  the  female,  long  hairs.  (See  Fig.  He).  These  hairs  probably 
aid  in  the  union  of  the  sexes.  In  botli  sexes  the  opposing  edges  of  the 
rami  are  serrated;  but  they  extend  to  the  tip  of  the  ramus  in  the  male 
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BYBLIS  8ERKATA.  Fomalo 

Flmt  »Dil  Nei-on.l  m'lxilln-  of  lefl  s-<l«-, 
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only.    These  serrated  margins  present  a  notch  in  the  male  (Fig.  8  e), 
but  there  is  none  in  the  female. 


Fig.H. 

BTBLIS  SERRATA. 

(a)  Mazilltpwl  of  female,  vrntrnl  mrfari' ;  (/.)  Ij-fl  inamUble  «.f  fenmli*.  median  surfnrt* ;  V)  Mt  p:*fipod<->«  of  mal*,  only  basal  jwrtlon  of 

inner  rantua.  • 

A  comi)arison  of  tlie  sexes  may  be  facilitated  by  the  following  table 
exhibiting  some  of  the  differences: 

Svjrnal  (Jifftreuccft  of  lii/hlh  Hfrrata. 


FEMALE. 


Leiigtii,  11  ram. 


MALE. 
LpDj^tli.  9..'>  mill. 

Su]>erior  autciinjr  t  wo-tiftln  leiiglli  of  body. 


Superior  an teiinflp  one-thinl  leiiptli  ofbo<ly. 

Pwlunclo:  hnirs  not  in  tuft.^.  '   Pitlinu'le:  bruHli-lik*- tufls  of  Iiairs. 

No  frinjie  of  lonj;  liairs  at  ba-jc  of  rtajrelhiin.  Friiij.'«'  of  b»nix  hairs  at  base  of  llagellum. 

Inferior  anlennn?  three-foiirlbs  lenirtli  of  b<Mly,  ,   Inferior  anieniiH'  1^  U»ngtb  of  botly. 

PtHliinclo:  four-flftliH  (ifliaira  on  ventral  8i<lo;  no  J   Peilunclo:    four-liftbs  of  hairs  on  dorsal   .nido; 

tufts  of  hairs;  third  joint  not  swollen.  brush-like  tufts  of  hairs;  third  joint  swollen. 

Coxa- :  serration  of  teeth  arute.  f-"X!i'  =  serration  of  teetli  blunt. 

Incubatory  poueh  present.  j   Incubatt.ry  poueh  absent. 

Last  throe  sejruients  of  pleon  separated  from  pe-  Last  three  segments  of  pleon  separated  from  pp. 

reiou  by  a  slight  annular  eonstrietion;  iiltiniale  reion  by  a  deep  annular  eoiistrirtion  ;  iilliniato 

and  antepenultimate  segments  without  dor-al  and  antepenidtimate  segments  with  dorsal  ele- 

elevatlons.  vations. 

Last  ]iair  of  appendages  very  ditferent  in  male  and  female. 


BYBLIS  AGASSIZI,  new  species. 

Abont  June  20, 1  obtained  a  dozen  Amphipods  that  might  be  leadily 
taken  for  the  males  of  Byhlis  lonfjicornia,  for  their  inferior  antcnnie 
were  longer  tlian  their  bodies  ^\ul  they  lacked  pigment  cells. 

Type.—^o.  18911),  U.S.N.M. 

The  male  of  B.  lofit/icornis  has  n(»t,  so  far  as  I  can  find,  been  described. 
It  might  therefore  appear  tliat  these  specimens  were  the  undiscovered 
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males  of  this  species;  but  they  differ  from  the  females  of -B.  longtcorniM 
in  x>oints  which  I  think  are  not  easily  explained  as  dae  to  differences 
of  sex. 


FiK.9. 
BTBLI8  AQASSIZI,  Male. 


By  studying  the  sexual  differences  exhibited  by  the  type  si>ecies  of 
the  genus,  B.  (laimardii^  we  shall  be  better  prepared  to  state  whether 


Y\g.  10. 
.    BYBLis  AGASSizi,  Male. 

(a)  First  nnd  (h)  Mcond  maziUip  of  left  aUle,  vrntro-Utcrtl  nsftarl ;  (<•)  grinder  in  profile ;  (c/)  right  t 
edic*  ;  (i)  palpus,  iiiedinn  fai«  ;  (/)  owxillipsd,  Tcntral  v1«w. 


,  DMdian  fare  of  mUlaf 


or  not  a  given  difference  is  probably  to  be  included  under  the  category 
of  sexual  peculiarities. 
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To  render  the  comparison  easier,  I  have  tabulated  the  conditions,  as 
follows: 

Sexual  differefioe$  of  ByhlU  gaimardii. 

PBMALB.  I  HALE. 

Jjength,  15  mm.  '  Length,  13.5  mm. 

Superior  antennie  one-third  length  of  body.  Superior  antennie  one-half  leuglh  of  body, 

l^eduncle:  Hairs  not  iu  lufts.  Pedancle:  Brush-like  tufts  of  hairs. 

:No  fringe  of  long  hairs  at  base  of  flagellum.  I  Fringe  of  long  hairs  at  base  of  flagellum. 

inferior  antennae  three-fourths  length  of  body.       {  Inft^rlor  antenne  1^  length  of  body. 
Peduncle:   Four-fifths  of  hairs  on  the  ventral      Peduncle:  Four- fifths  of  hairs  on  the  dorsal  side; 
aide;  no  tufts  of  hairs;  third  joint  not  swollen.  I      brush-like  tnfts  of  hairs;    third  joint   maob 

swollen. 

Incubatory  pouch  present.  !  Incubatory  i>ouch  absent. 

lAst  thri'O  segments  of  ptoon  separated  from  the  '  Lasf  three  segmentn  of  pleon-sepctntefl  from  the 
pereion  by  a  slight  annular  constriction.  pereion  by  a  deep  annular  constriction. 

I 

Kami  of  last  pleopo<los  Ix'ar  no  long  hairs.  Inner  ramus  of  last  pleopodos  has  long  liairs  on 

I      outer  edge. 

kelson  as  long  as  broad.  i  Telson  longer  thau  broad. 

A  comparison  of  the  preceding  table  with  that  of  the  two  sexes  of 
Byhlis  serfata  (p.  509)  will  further  illustrate  the  nature  of  the  characters 
tliat  are  subject  to  sexual  dimorphism. 

It  will  now  be  instructive  to  assume  that  the  Newport  specimens  are 
males  of  Byhlis  longicornis,  and  to  construct  a  provisional  table  exhibit- 
ing the  difterences  between  the  two  animals.    The  table  is  as  follows: 

Sexual  diferenjoes  of  Byblia  lotigicornia, 

FEMALE.  IfALB. 

X.ength,  8  mm.  '  Length,  8.5  mm. 

Superior  antennae  two-thirds  length  of  body.  Superior  antennsB  two-fifths  length  of  body. 

I'edunole:  Hairs  not  in  tufts.  Peduncle:  Hairs  in  bmsh-hke  tufts. 

'So  fringe  of  long  hairs  at  base  of  tlagellum.  Fringe  of  long  hairs  at  base  of  flagellum. 

Inferior  anteume  1^  length  of  body.  Inferior  antennie  14  length  of  body. 

Peduncle:  Four-fifths  of  hairs  on  ventral  side;  no      Peduncle:  Nine-tenths  of  hairs  on  dorsal  side; 
tufts  of  hairs ;  third  ioint  not  swollen.  brush-like  tufts  of  hairs ;  third  joint  Tery  much 

swollen. 
ICine-tenths  hairs  on  ventral  side  of  flagellum.  Nine-tenths  hairs  on  dorsal  side  of  flagellum. 

Incubatory  pouch  firesent.  Incubatory  pouch  absent 

Last  three  segnien  s  of  pleon  separate<l  from  pe-      Last  three  segments  of  plcon  separated  from  pe* 
reion  by  a  sliglit  annular  constriction.  reion  by  a  deep  annular  constriction.  ^ 

Kami  of  last  pleopodos  bear  no  long  hairs.  Two  rami  of  last  ple«>podo8  bear  long  hairs  on  both 

edges. 

Telson  broader  tiiaii  long.  I  Telson  twice  as  long  as  broad. 
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This  table  is  evidently  inconsisteut  with  the  condition  which  obtains 
in  B,  gaimardii  and  other  members  of  the  family,  for  in  this  family  the 
males  should  be  smaller  than  the  females  and  have  longer  antenna^. 

The  following  is  a  table  of  other  differences,  which  are  sexual,  if  ray 
specimens  are  males  of  B.  longicornis ;  bnt  if  they  are  simply  sexual 
differences,  then  this  species  exhibits  by- far  the  most  exaggerated  case 
of  sexual  dimorphism  known  in  the  family. 


BybliS  UniffieomU. 

FBMALB. 

Dorsum  a  coniinuouM  curve. 


J'yblU,  neto  *ptcieM. 

MALE. 

Doraum  showing  toothed  appearance  ju.<«t  liehind 
the  cepbalon. 


Segmentation  in  both  pairs  of  antenntc  equally  ;  Segmental  ion  mncli  lens  UisTinct  in  inferior  |Mur 
distinct.  of  antenuie. 

Ocular  pigment  "well  defined."  '  Ocular  pi;;nient  ab»etit. 

Posterior  margins  of  first  four  coxii>i  ronndeil.  Posterior   uinr^inA   of    first,  four    coxa>  not    no 

rounded,  rather  trnuc^ted. 

Segments  5  and  G  of  pleon  have  dorsal  peaks.  Se<;meuts  5  and  6  of  plecn  have  no  peaks. 

The  following  is  a  table  of  differences  which  affect  parts  not  usually 
subject  to  sexual  dimorphism  in  this  family: 

Byblit  lonjicomis.  i  Byblia,  neiv  gpecies. 

rEMALB.  I  MAUE. 

Length,  8  mm.  !  Leni;th,  8.5  mm. 

Superior  antennic  two-thinls  length  of  body.  Superior  antenuH*  two-fifths  length  of  b«idy. 


Diameter  of  dorsal  lens  of  eyes  e^iual  to  diameter 
of  ventral  lens. 


Diameter  of  dorsal  lens  of  eyes  two  thirds  diam- 
eter of  ventral  lens. 


Cephalon:     "Lower    comer    well    marked    and  Cephalon:    Lower    corner    not    shar^).     slightly 

sharp;"'  much  longer  than  broad.  longer  than  broad. 

Anterior  periopoda :  "  Propodal  Joint  little  longer  Anterior  periopoda :  Twice  as  long  as  the  carpal  z- 

than  carpal;'    dactylus  equals  propodos.  dact,ylu»i  longer  than  propodos. 

No  division  between  second  and  third  last  seg-  A  V..shap»'d  division  area  between  last  three  seg- 
ments of  pleon.  ments  c»f  pleon. 

Last pleopodo.s :  "Opposite edges  'oframi" finely  Last  pleopodos:  Opposite  edijes  of  rami  not  »»t- 

serrated ;"  rami  with  no  long  hairs.  rate«l :  two  rami  bear  on  both  edges  loug  hairs. 

! 

Telson  cleft  one-fifth  its  length.  Telson  cleft  three-fourths  its  length. 


'  Sars'  Crustacea  of  Norway,  I,  Pt.  9,  p.  185. 
-  Loc.  cit. 
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The  dift'eieuces  in  the  above  table  are  so  numerous  and  important  as^ 
to  warrant  the  belief  that  these  specimens  are  the  males  of  a  new  spe- 
cies of  Byblis,  for  which  I  would  sugg^est  the  name  Bxjhlis  agassizL 

The  following  anatomical  characters  separate  the  new  species  from 
B.  longicornis :  It  is  larger,  and 
has  shorter  superior  antenna> 
(Fig.  9) ;  the  lower  corner  of  the 
cephalon  (Fig.  11  c)  is  not  well 
marked.     In    alcoholic    speci- 
mens  no    ocular    pigment    is 
found.    The  propodal  joint  of 
the  anterior  pereiopoda  (fig.  9) 
is  twice  as  long  as  the  carpal. 
Each  ramus  of  the  last  pleo- 
podos(Fig.  11  a)  bears 
long   hairs    on    both 
edges.    On  the  oppos- 
ing edges  of  the  rami 
DO  fine  serration  occurs. 
The  telson  is  twice  as 
long  as  broad, and  bears 
a  pair  of  minute  hairs 
at  its  tip  (Fig.  11  a). 


Fip. 11.  c 

BYBLis  AGASSizi,  Male. 

(a)  Thre*  last  pliKtpodii  and  Uflwri,  donal  :  s\^t    (t)  inferior  aiiii-nna,  four  JkuwI  joint* 
tif  jirdnncK- ;  (c)  wphalon. 
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EEMAEKS  ON  THE  SYNONYMY  OF  SOME  NORTH  AMER- 
ICAN SCOLYTID  BEETLES. 


By  the  late  William  Eichhoff, 

Of  Strasburg,  Germany. 
(TranBlateil  and  annotated  by  E.  A.  Schwarz.) 

During  the  year  1892,  Professor  0.  V.  Riley  entered  into  correspond- 
ence with  William  Eichhoff,  of  Strasburg,  Germany,  the  well-known 
authority  on  Scolytidae,  with  a  view  of  getting  this  rather  difficult 
family  of  Coleoptera  properly  identified  for  the  U.  S.  National  Museum 
collection.  The  correspondence  resulted  in  exchange  of  specimens,  and 
a  series  of  our  North  American  species  was  sent  to  Mr.  Eichhoff  by  the 
Museum,  care  being  taken  to  select  such  species  as.  upon  comparison, 
with  the  types,  would  throw  light  on  the  confusion  in  synonymy  between 
the  North  American  species  described  by  Ghapuis  and  Eichhoff'  on  the 
one  hand  and  Zimmermann  and  Le  Gonte  on  the  other.  Some  time 
before  his  death,  Mr.  Eichhoff  sent  an  exchange  series,  partly  composed 
of  exotic  si)e(aes,  which  form  a  valuable  addition  to  the  Museum  collec- 
tion, and  partly  of  North  American  species,  mostly  of  his  own  types. 
The  correspondence  included  very  full  synonymical  remarks  on  many 
species,  and  these  Professor  Riley  deemed  of  sufficient  importance  to 
justify  publication.  I  have,  therefore,  at  his  special  request,  trans- 
lated the  substance  of  Dr.  Eichhoff'S  determinations  and  comments^ 
and  added  in  brackets  some  notes  of  my  own. — E.  A.  S. 

HYLASTES  RUFIPES,  Eichhoff. 

Rylastes pinifejc,  Fitch,  and  H.  nifipeH,  Eichhoff,  while  both  of  them 
belong  to  the  genus  Hylurgops^  Le  Gonte,  are  specifically  quite  distinct, 
differing  more  especially  in  the  form  of  the  autennal  club.  Quite  char- 
aeteristic  is  the  form  of  the  epistoma  in  H,  rufipes,  and  your  Hylesimis 
opaculuSjSkii  figured  in  the  Annual  Report  of  the  Gommissioner  of  Agri- 
culture for  the  year  1878^  and  is  probably  referable  to  Hylasten  rufipes. 
Quite  recently  I  have  received  from  Mr.  A.  D.  Hopkins  two  specimens 
of  a  Scolytid  which  have  the  same  formation  of  the  epistoma  and  which 
no  doubt  belong  also  to  Hylasies  rufipes.     Finally,  I  would  suggest 


'  Plate  V,  fig.  3  a. 
Proceedingn  of  the  TTnited  States  National  Museum,  VOL.  XVIII— No.  1085. 
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that  the  three  si>ecie8  ffylesinus  opaculusj  sericeus,  aud  trifolii  are  more 
properly  placed  in  HylaMes  or  Uylurgops  than  in  Hyleainus, 

[A  typical  specimen  of  Hylastes  rufipes  sent  by  Eichhoff  proves  to  be 
identical  with  Hylesinus  opacuJus^  Le  Oonte,  the  former  name  having^ 
priority.] 

HYLURGUS  SUBCOSTULATUS,  Mannerheim. 

Rylurgus  suhcoHtulatus^  Mannerheim,  is  undoubtedly  synonymous  with 
Hylastes  alternans^  Chapuis,  the  former  name  being  the  older  one. 

HYLASTES  POKCULUS,  Erichson,  and  others. 

When  Erichson,  in  1836/  established  the  new  hylesinid  genus  Ryla^tes^ 
he  described,  in  connection  with  a  large  number  of  European  species, 
but  a  single  species  from  North  America  under  the  name  of  H,  por- 
<}iilu8j  the  typical  specimen  having  been  sent  him  by  Zimmermann,  from 
Pennsylvania.  More  than  half  a  century  has  now  elapsed,  but  the 
North  American  and  European  entomologists  have  not  yet  agreed 
about  Erichson's  species.  It  has  been  asserted  by  Le  Conte  that 
Hyhtrgxis  scahripenniSj  Zimmermann  (described  in  1868),  is  "certainly" 
identical  vf'ith.  porculns^  Erichson,  but  I  have  to  dissent  from  this  opin- 
ion for  the  following  reasons: 

Erichson  says  in  his  description :  "Thorax  (7e>i«f  ruditerqne  puncta- 
tus;  elytra  linearia,  dorso  snhdepressa,  punctis  grossk  striata,  interstitiis 
miguatiSy  granulaio-rugosia,  interioribus  elevatU,  carinatis^  sutura  rero 
depressa,^''  Not  one  of  these  characters  is  to  be  seen  in  R,  scabripejinis, 
but  just  the  opposite:  Disk  of  elytra  strongly  convex,  fine  punctures 
at  the  bottom  of  the  narrow  elytral  strijp,  coarsely  transversely -rugose 
interstices,  which  are  wider  than  in  the  allied  species.  R.  atrernosvgj 
Zinnnermann,  on  the  contrary,  agrees  word  for  word  with  Erichson's 
description  of  R,  porculus — densely  and  coarsely  punctate  thorax,  nar- 
row elytra  with  coarsely  punctate  strite  and  narrow  granulately  i)unc- 
tate  interstices.  The  first  stria  near  the  suture  is  much  wider  and 
more  deeply  excavated  than  the  following,  aud  this  causes  the  disk  of 
the  elytra  to  be  perceptibly'  deplanated,  with  the  suture  depressed  and 
the  following  interstices  somewhat  carinatelyconvex.  It  appears  to  be 
beyond  question  that  R,  porculus^  Erichson,  is  identical  with  R,  cater- 
no8ii8,  Zimmermann,  but  not  with  R,  scabripennis^  Zimmermann. 

R,  granosiis,  Chapuis,  is  also  identical  with  R.  porciilns^  Erichson — a 
fact  ascertained  by  me  from  the  three  specimens  in  my  collection,  which 
are  the  types  of  Chapuis.     One  of  these  I  luM-ewith  send  you. 

Further,  //.  nalebrosus^  Eichhoffr  is  unquestionably  identical  with 
//.  Hcabripennis.  Zimmermann,  the  former  name  having  priority. 

Finally,  R,  scobinosusj  Eichhoff,  is  very  closely  allied  to  R.  saJebrotftis. 
Ilowever,  the  form  of  the  thorax,  with  its  nearly  straight  sides  which 


*  Wiegniann's  Arcliiv,  I,  p.  49. 
^Berl.  Ent.  Zeitscbr.,  18(58,  p.  146. 
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^adually  narrow  from  base  to  apex,  is  so  characteristic  that  this  differ- 
•euce  can  be  perceived  even  with  the  naked  eye.  I  have  only  two  speci- 
mens of  H,  scobinosusj  but  I  send  you  one  of  them.  If  you  succeed  in 
<:ollecting  more  si^ecimens,  you  will  be  able  to  ascertain  whether  we 
iiavc  to  deal  here  with  a  good  species  or  merely  with  a  variety. 
The  synonymy  of  Ihe  species  here  discussed  is  as  follows: 

1.  Hylastes  porculuSj  Erichson  (183G)  =  carhonariuSy  Fitch  (1851)  = 
cavernosuHj  Ziinmermann  (1868)  =  f/raiiosus,  Chapuis  (1809). 

2.  Hylastes  salehrosus,  Eichhoft'  (spring  of  1868)  =  scahripennis^  Zim- 
mermann  (fall  of  1868). 

3.  Hylastes  8cobino8U8,  Eichhoft'  (1868). 

[After  a  careful  study  of  Erichson's  description  of  ff,  porculus,  I  have 
come  to  theconclusion  that  Eichhoff^s  proposed  synonymy  will  have  to  be 
ndoptedj  Zimmermann  probably  never  saw  Erichson's  description,  and 
Dr.  Le  Conte  misinterpreted  it.  Fitch's  descrii)tion  of ^.  carbonarius 
is  altogether  too  indefinite  to  permit  any  identification,  but  since  H. 
porcnlus  is  the  common  species  in  the  Northeastern  States  and  H.  sale- 
brosus  more  southern  in  its  distribution,  the  probability  is  that  Fitch's 
i$pecies  is  H.  porculiis.  Of  H,  scobinosus  I  only  saw  the  single  tyi)e 
specimen  sent  by  Eichhoft"  to  Professor  Kiley,  and  can  only  say  that  it 
represents  a  species  distinct  from  IT.  salebrosus,] 

DENDROSINUS  GLOBOSUS.  Eichhoflf. 

Of  this  species  I  received  about  twenty-five  years  ago  two  specimens 
from  Dr.  G.  Kraatz,  labeled  <*  North  America."  Whether  or  not  the 
locality  is  correct  I  am  unable  to  say.  I  have  never  seen  other  speci- 
mens, but  Ohapuis  must  have  received  it  also  from  South  America. 
One  of  my  specimens  is  herewith  sent  yoii. 

[This  is  such  a  remarkable  and  easily  recognizable  insect  that  if  it 
really  belonged  to  our  fauna  it  would  have  been  rediscovered  long  ago. 
Dr.  Le  Conte  was  quite  right  in  rejecting  it  from  our  lists.] 

Genus  HYLESINUS,  Fabricius. 

From  the  specimens  of  H.  aculeatus,  Say,  sent  me  by  you,  I  have  fully 
convinced  myself  that  Chapuis  erroneously  considered  and  described 
as  H.  aculeatiis  specimens  of  H,  imperialism  which  I  had  submitted  to 
him.  These  are  undoubtedly  two  quite  different  species.  But  at  the 
same  time  I  have  been  confirmed  in  my  old  supposition  that  H,  priiino- 
sus^  Eichhoft',  of  which  I  possess  only  a  single  specimen,  constitutes  a 
third  North  American  species  with  variegated  color  of  the  ui)per  side. 
I'iually,  I  have  in  niy  collection  a  specimen  said  to  be  from  North 
America  which  I  am  unable  to  separate  from  the  European  Jl.fraxinu 

[H.  acxdeaius  is  quite  variable  in  the  coloration  of  the  npper  side,  and 
it  is  by  no  means  apparent  upon  what  reasons  Mr.  Eichhoft"  considers 
bis  H.  pridnosus  as  distinct  from  H.  aculeaius.  H.  fraxini  is  readily 
distinguished  from  H,  acvleafus  or  H.  imperialis,  but  I  have  never  seen 
specimens  from  North  America.] 
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Genus  PHLCEOSINUS,  Chapuis. 

Fhloeosinus  graniger,  Chapuis,  is  andoubtedly  identical  with  dentutu^ 
of  Say,  whose  name  has  priority.  But  P.  heuigii^  Eichhoff,  seems  to  be 
unknown  to  American  entomologists  unless  it  be  the  female  of  P.  punc- 
tatus.  One  of  my  two  typical  specimens  of  P.  hoMgii  is  herewith  sent 
to  you. 

Genus   PHLCEOTRIBUS,  Latreille. 

That  P.  granicoUis  is  identical  with  P.  frontalis^  Olivier,  has  already 
been  recorded,  but  the  Texan  specimens  of  the  latter  you  sent  me  are 
much  smaller  than  my  P.  granicoUis^  of  which  I  send  you  two  specimens. 
My  P.  setulosm  and  dubius,  however,  are  quite  distinct  from  P.  /ran- 
talis;  the  first-named  species  has  on  the  first  antennal  joint  a  brush  of 
hairs,  as  in  the  genus  Thysanoes. 

[The  Texan  specimens  of  P.  frontalis  were  collected  under  bark  of 
Celtis  and  are  possibly  specifically  distinct  from  our  Eastern  specimens 
which  infest  Morus.  The  brush  of  hair  on  the  first  antennal  joint  has 
no  specific  value,  but  is  merely  a  sexual  character.] 

Genera    STEPHANODERES,   Eichhoff,    and    HYPOTHENE- 

MUS,  Westwood. 

I  concede  that  a  large  majority,  if  not  all,  of  the  species  described 
by  me  as  Stephanoderes  are  congeneric  with  Hypoihenenius  eruditHSj 
Westwood,  as  already  intimated  by  me,'  where  I  speak  of  *S'.  arececp, 
Hornung,  as  a  probable  synonym  of  Hypothenemus  eruditns.  But  the 
question  is  whether  Westwood's  genus  as  originally  described'^  can  be 
considered  as  a  valid  one.  Westwood  gives  as  the  only  generic  charac- 
ter the  three-jointed  antennal  funicle;  but  this  is  erroneous,  for  I  believe 
I  have  convinced  myself  that  iu  if.  eruditns  the  funicle  is  five-jointed.  I 
consider,  therefore,  Westwood's  name  llypothentmus  as  quite  untenable, 
because  founded  upon  a  character  that  does  not  exist,  and  the  name 
Steplianoderes  has  to  take  its  place. 

The  North  American  specimens  sent  me  by  yourself  as  H.  eruditns 
do  not  agree  in  many  characters  with  Westwood's  and  Erichson^s 
descriptions  of  this  species,  and  1  am  inclined  to  consider  your  species 
as  identical  with  Stephanoderes  crudke^  which  was  well  described  and 
figured  as  Bostrychus  crudicc  by  Panzer  in  1791,  from  specimens  found 
in  some  West  Indian  seed. 

Of  Stephanoderes  rotundicolliSj  Eichhoff",  I  possess  only  a  single  speci- 
men; 8.  ehapuisi^  Eichhoff  (1871),  is  identical  with  S.  dissimiliSn  Zim- 
mermann  (18()8);  and  St.  scidpturatus^  Eichhoff  (1879),  is  identical  with 
the  species  you  sent  me  as  H.  erectus^  Le  Conte. 


1  Ratio  Ac.  Tom.,  pp.  165, 166. 
•Trans.  Ent.  Soc,  London,  I,  p. 34. 
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Genus  PITYOPHTHORUS,  Eichhoff. 

Of  the  species  sent  by  you,  P.  pulliis^  Zimniermauii,  is  synouyinous 
with  P.  cribripenniHj  Eichhoflf;  P.  hirtkepH^  Le  Contejs  extremely  close 
to  imd  perhaps  identical  with  P,  pnlchcUuH^  Eichhoff;  P.  concent  rails 
from  Florida  is  correctly  determineil  and  does  not  differ  in  the  least  from 
my  typical  specimen  from  Cuba;  P.  querciperda^  Schwarz,  is  identical 
with  my  P,  prninosvs, 

[Tyiiical  specimens  of  Piiyophthorus  infans^  Eichhoff,  prove  to  be 
identical  with  P.  pubcrnlnsy  Le  Conte.J 

Genus  PITYOGENES,  Bedel. 

TomUns  sparsus^  Le  Conte,  T.  plagiatm,  Le  Conte,  and  T.  carinidatuSj 
Le  Conte,  as  well  as  their  European  allies,  T.  bidentafus  aud  T.  chalcogra- 
phun,  belong  to  Bedel's  recently  established  genus  Pxtyogenus.  My 
statement'  that  T.  dialcographits  occurs  also  in  Xorth  America  is  erro- 
neous, since  a  renewed  examination  shows  that  the  specimen  is  a  female 
of  T,  spavHiiSj  Le  Conte,  which  has  a  most  deceptive  leseniblance  to  T. 
chalcographus,  T.  plagiatua^  Le  Conte,  is  a  good  species  and  not  iden- 
tical with  bidentatus,  llerbst,  as  erroneously  indicated  by  me.^ 

[To  Pityogenen  also  belongs  Pityophthorus  fossifrouH^  Le  Conte,  which 
is  evidently  the  female  of  a  species,  the  male  of  which  has  hooked  pro- 
cesses at  the  elytral  declivity.  From  specimens  recently  submitted 
to  me  by  Prof.  A.  I).  lIoi)kins,  I  find  that  Xyleborus  punctipenjiisj 
Le  Conte,  is  also  referable  to  Pityogcncs,  and  that  TomicuH  balsameuSj 
Le  Conte,  is  the  male  of  the  same  si)ecies.J 

Genus  XYLEBORUS,  Eichhoff. 

There  can  not  be  the  slightest  doubt  that  the  species  you  sent  me  as 
Xyleborus  xylograph uh^  Say,  and  of  which  1  had  previously  seen  unde- 
termined North  American  specnnens,  is  identical  with  the  European  X. 
saat'seni,  Katzeburg.  It  is  certainly  remarkable  that  this  synonymy 
comes  to  liglit  only  now,  and  that  Eatzeburg's  name  has  to  be  sup- 
pressed after  it  had  been  in  use  for  more  than  fifty  years.  X,  piniy 
Eichhoff,  considered  by  Le  Conte  as  synonymous  with  T.  .vylograpUnHj 
must  now  again  take  its  rank  as  a  distinct  species.  What  X,  pnbescensj 
Zimmermann,  is,  remains  for  the  present  unknown  to  me,  since  among 
the  specimens  which  you  send  me  as  such  I  believe  I  can  divStinguisli 
three  species,  viz,  X  affmis^  Eichhoff,  A',  iuermis,  Eichhoff,  and  a  third 
one.  These  species  of  Xyleborus  are  extremely  diflicult  to  distinguish 
in  the  female  sex,  and  1  have  iiodcmbtthat  in  this  particuhir  group  still 
other  species  will  be  distinguished  as  soon  as  the  males  are  discovered. 
These  are  wingless  and  can  only  be  found  within  the  galleries  during 
the  winter  or  in  midsummer;  very  rarely  also  they  may  be  seen  near 


'  Die  Kurop.  Borkenkiifer,  p.  23. 
» Ratio  Tom.,  p.  280. 
Proc.  N.  M.  05 39 
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the  eiitrauce  of  the  galleries,  but  only  shortly  before  the  females  are 
8vrarmiiig. 

[Say's  orginal  (le8crii)ti()n  of  Bostri^hus  xylographies  is  very  clear  but 
greiitly  vitiated  by  the  paragraph  describing  the  galleries;  for  it  is 
evident  that  a  Scolytid  excavating  "immediately  beneath  the  bark,  on 
the  wood,  a  rectilinear  groove,  with  short,  equal,  lateral  grooves  at 
Tight  angles  witli  the  preceding,"  can  not  be  referred  to  any  species  of 
Jiyleboriis,  This  discrepancy  can,  however,  be  explained:  The  Scoly- 
tids  described  by  Say  *  were  sent  to  him  by  the  younger  Rev.  J.  F. 
3Ielsheimer  from  the  old  Melsheimer  collection  with  the  manuscript 
iiames^  and  notes  by  the  elder  Kev.  F.  V.  Melsheimer,  Among  them 
wrere  Bosirichus  xyloijiaphus^  and  another  species  (No.  155),  B.  xantho- 
^raphus,  A  description  of  the  latter  was  either  drawn  up  by  Say  or  at 
.least  intended  by  him;  but,  at  any  rate,  in  Say's  published  paper  the 
description  itself  is  omitted  and  the  paragraph  referring  to  the  gallery 
of  B,  xanthographns  (which  evidently  is  a  species  of  Pityophthorus) 
became  attached  to  the  description  of  JB.  xylographus.  Dr.  E.  F.  Mels- 
heimer was  aware  of  this  confusion  and  attempted  to  straighten  it  out* 
by  quoting  Tomicta  xanthographus  as  a  species  distinct  from  T.  xylo- 
graphus.  He  also  added,  in  his  own  copy  of  the  old  Melsheimer  cata- 
logne,  the  following  manuscript  note  to  B,  xanthographus:  '^ Differs 
fit)m  xylographus  Say  in  having  the  posterior  declivity  slightly  trun- 
Ciited,  and  in  being  somewhat  less."] 

[The  following  is  a  summary  of  the  synonymy  discussed  in  these  notes: 

JJylasUB  rufipeSf  Eichhoff  =  HyleHntm  opaculu^,  Lk  Conte. 

Uijflasies  parculu9f  Erichson  =  care?  wo«?/«,  Zimmermann,  Le  Conte  =<7rafio«««, 
Chapman. 

Uiflasles  saUhrosutf  Eichhoff  =  scabripennisy  Zimmermann,  Le  Conte. 

HylasteB  scobinosuSf  Eichhoff,  is  to  be  added  to  our  list. 

Phlccosinu*  dentaiuSf  SxY  =  graniger,  Chapl'1s  =  Aaa^/ii,  Eichhoff. 

SypotheiiemuB  crudiw,  Panzer^  A i»jm/ii/M«,  Le  Conte. 

Uypoihenemus  diseimiliSf  Zimmermann  =  chapuUii,  Eichhoff. 

Hypothenemua  erectuSy  Le  Conte  =  «c«?p<ura/t*»,  Eichhoff. 

l*iUjophihoru9  crihHpenniSf  Y.icnuo¥F  =pulluSy  Zimmermann. 

J'ityophthorus prvinosusy  Eichhoff  =  qiurciperda,  Schwarz. 

Tityophthorus pulcheUnSj  Eichhoff  probably  = /itr<icej>«,  Le  Conte, 

ntyophthai^a  puherulvsy  Le  Conte  =  in/ati«,  Eichhoff. 

XylehoruB  xylographve.  Say  =  aaxeseniy  Ratzeburg. 

XylehoruB  punctipenniSj  Le  Conte,  is  the  female  of  Tomicua  baUameuSj  Le  Conts^ 
and  belongs  to  the  genus  Pityogejies.] 

»  Jour.  Acad.  Nat.  Sci.  Phila.,  1826,  V,  pp.  317-319. 

3  Catalogue  of  Insects  of  PennsylvaDia,  1806. 

3  No.  148  of  the  Catalogue. 

^  Catalogue  of  the  Coleoptera  of  the  United  States,  p.  87,  1853. 
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FOSSIL  JELLY  FISHES   FROM  THE   MIDDLE  CAMBRIAN 

TERRAXE. 


By  Ghables  D.  Walcott, 

Honorary  Curator  of  the  Department  of  Paleontology, 


During  the  past  niue  years  large  collections  of  fossils  have  been  made 
from  the  Middle  Cambrian  shales  and  limestones  of  the  Coosa  Valley, 
Alabama.  At  two  horizons  silicious  concretions  occur  in  the  fossilifer- 
ous  shale  and,  associated  with  them,  what  have  locally  been  known  as 
"  star  cobbles."  Some  of  the  latter  suggest  the  sea-urchin,  and  others 
that  are  spread  out  on  flat  nodules  resemble  starfish.  It  was  not  until 
1893  that  I  felt  assured  that  the  so-called  ''  star  cobbles "  were  fossil 
Medusae.  There  are  now  more  than  8,000  specimens  in  the  collections 
,  of  the  United  States  Geological  Survey.  From  this  ample  material  two 
types  have  been  separated  that  are  allied  to  the  recent  Discomedustv. 

Numerous  fragments  of  trilobites,  etc.,  of  Middle  Cambrian  age  occur 
in  the  shale,  and  they  are  also  attached  to  and  embedded  in  many  of 
the  flattened  nodules,  and  more  rarely  attached  to  specimens  of  the 
Medusie.  From  the  large  number  of  specimens  that  have  been  fonnd 
over  a  relatively  small  area,  it  is  evident  that  they  were  gregarious  and 
very  much  like  the  modern  Rhizostome  (Polyclonia  frondom)  in  their 
habits. 

Two  genera  and  three  species  have  been  recognized,  namely:  Brooke 
sella,  new  genus,  B.  alternata,  new  species,  B,  confuaa,  new  species, 
Laoiira,  new  genus,  and  L,  cambria,  new  species. 

These  forms,  with  Dactyloidites  asteroides  of  the  Lower  Cambrian,  may 
be  grouped  together  in  the  family  Brooksellidii*. 

Family  BROOKSELLID.E. 

Discomedusse  with  a  lobate  umbrella;  without  tentacles  and  central 
oral  opening  in  the  adult;  with  a  radial  canal  in  each  lobe  of  t\\e  exum- 
brella,  and  a  central  stomach;  oral  arms  central  or  represented  by 
interradial  arms  or  lobes  attached  to  the  central  axis  or  to  the  sub- 
umbrella  surface;  reproduction  sexual  or  by  fission. 

The  following  genera  are  included  in  the  family:  Brooksella,  Laoiira^ 
and  Dtictyloidites. 

BROOKSELLA,  new  genus. 

DiscomedussB  with  a  lobate  umbrella,  6,  7,  to  12  or  more  lobes;  with- 
out tentacles  and  without  ( !)  central  oral  opening;  with  a  simple  radial 

Proceedings  of  the  United  States  Kation*!  Museani,  Vol.  X\"I1I— Ko.  lOM. 
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canal  iu  each  lobe  of  the  umbrella  and  in  each  interradial  lobe,  when 
the  latter  is  present.  Oral  plate  quadripartite,  with  four  oral  arms 
starting  out  from  it,  but  whether  these  branch  or  not  is  unknown.  A 
second  type  of  oral  arms  may  be  represented  by  the  interradial  lobes. 
Type,  Brooksella  alternata, 

BROOKSELLA  ALTERNATA,  new  species. 
(Plat©  XXXI,  figs.  1-6.) 

The  general  form  of  the  umbrella  as  now  known  varies  from  sub- 
spherical  to  a  somewhat  depressed  convex  disk.  Following  Ha*ckel, 
the  dorsal  surface  will  be  called  the  exumbrella;  the  ventral  surface, 
the  subumbrella;  the  central  section  of  the  umbrella  inclosing  the 
stomach  and  oral  organs,  the  umbrella  disk. 

In  its  original  form  the  lobation  of  the  exumbrella  was  more  or  less 
clearly  defined  and  varied.  Individuals  occur  of  nearly  the  same  size, 
with  from  six  to  twelve  lobes  j  in  some  the  lobation  starts  from  the 
center  of  the  umbrella,  while  in  others  a  secondary  system  of  lobes 
appears  from  beneath  the  upper  lobes  and  gives  great  irregularity  to 
the  surface.  The  lobation  of  the  umbrella  is  rarely,  if  ever,  lost;  it  is 
the  dominant  character  in  all  specimens. 

The  subumbrella  varies  to  nearly  as  great  a  degree  as  the  exum- 
brella; strong  ridges  or  ribs  rtuliate  from  the  center  to  each  of  the 
principal  lobes  of  the  exumbrella.  Sometiujes  the  lobes  separate  above, 
so  that  there  is  little  more  than  the  central  umbrella  disk  with  a  series 
of  attached  plates,  like  broad  spokes  in  a  wheel.  The  least  compressed 
specinien  is  illustrated  by  Plate  XXXI,  tigs.  2, 2a,  and  2b,  This,  with  Figs. 
1,  la,  3,  and  3a,  may  be  considered  the  types  of  the  genus  and  species. 

The  gastrovascular  system  consists,  as  far  as  known,  of  a  central 
stomach  and  a  radial  canal,  which  passes  from  it  to  each  exumbrella 
lobe  and  interradial  lobe. 

Xo  traces  of  an  oral  opening  have  been  seen.  In  a  few  si)ecimens  a 
circular  depression  is  seen  at  the  base  of  the  central  axis,  which  was 
probably  the  locality  of  the  mouth  at  an  early  stage  in  the  evolution 
of  the  s[)ecies  and  the  development  of  the  individual.  One  specimen 
shows  the  presence  of  four  oral  arms,  which  form  an  oral  plate  where 
they  unite  at  the  center.  It  is  possible  that  the  free  interradial  lobes 
or  arms,  attached  to  the  central  axis  beneath  or  between  the  imibrella 
lobes,  may  have  served  the  purpose  of  oral  arms  by  carrying  food  to  the 
central  stomach.  This  certainly  appears  to  have  been  the  case  inBrooks- 
elln  confusa^  where  there  is  no  evidence  of  the  presence  of  regular 
oral  arms. 

BROOKSELLA   CONFUSA,  new  species. 
(Plate  XXXI,  fijrs.  7.  7a,  76.) 

In  the  external  form  and  appearance  of  the  exumbrella  this  species 
is  similar  to  B,  alternata^  but  differs  materially  in  the  arrangement  of 
the  lobes  of  the  subumbrella.    This  is  shown  by  the  accompanying  figure. 
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Tbe  interlobes  vary  greatly  iu  number  aud  position,  as  shown  by  Plate 
XXXI,  fig.  7a.  The  exumbrella  surface  is  shown  by  Fig.  7h,  There  does 
not  appear  to  be  a  true  central  oral  opening;  and  a  careful  study  of  the 
specimens  leads  to  the  view  that  the  free  inter  and  basal  lobes  or  arms 
served  as  the  oral  arms  and  conveyed  food  directly  to  the  intestine  or 
stomach  in  the  central  axis. 

LAOTIRA,  new  genus. 

Discomedusae  with  a  lobate  umbrella,  4,  5,  6,  7,  to  12  or  more  lobes  in 

the  simple  forms,  and  with  a  larger  number  in  the  complex  forms; 

without  tentacles  and  without  (!)  central  oral  openings;  with  a  simple 

radial  canal  in  each  lobe  of  the  umbrella  and  in  the  interradial  lobes, 

attached  to  the  central  axis,  when  they  are  present;  oral  arms  rep- 

lesented  by  interradial  lobes  attached  to  the  central  axis  and  to  the 

subumbrella  lobes;  reproduction  sexual  or  by  fission.    Type,  Laoiira 

Cambria, 

LAOTIRA   CAMBRIA,  new   species. 

(Plate  XXXII,  figs.  1-8.) 

The  range  of  variation  in  this  species  is  much  greater  than  that  of 
Brooksella  alternaia.  Its  general  characteristics  are  shown  by  the  fig- 
ures illustrating  it.  In  the  simpler  forms  it  has  a  radiating  structure, 
very  much  like  that  of  B,  alternata  (Plate  XXXII,  figs.  1,  2,  and  3).  A 
departure  from  this  is  shown  in  the  subumbrella  surface  of  Fig.  3a,  and 
still  more  in  Figs.  4  and  4a.  This  is  carried  still  farther  in  Fig.  5.  The 
tendency  of  the  species  to  reproduce  by  fission  is  shown  by  Fig.  6. 

This  species  possesses  radiating  canals  in  the  exumbrella  lobes  in  the 
simple  forms  and  irregular  canals  in  the  complex  forms,  as  shown  by 
Plate  XXXI,  fig.  8. 

No  central  oral  openings  have  been  seen,  but  there  is  an  unusual 
development  of  the  oral  arms  in  the  simple  type;  and  in  the  complex 
type,  the  variation  of  which  is  almost  endless,  the  oral  arms  appear  to 
be  numerous  and  attached  irregularly  to  the  subumbrella  surface.  This 
is  partly  shown  by  Fig.  4a. 

This  announcement  is  preliminary  to  a  full  illustration  and  descrip- 
tion, which  will  appear  as  a  monograph  of  the  U.  S.  Geological  Sur- 
vey. A  description  will  then  be  given  of  the  mode  of  occurrence, 
conditions  of  preservation,  and  other  facts  which  may  be  of  interest 
in  connection  with  this  remarkable  group  of  fossil  Medusae. 

EXPLANATION  OF  PLATES. 

Platk  XXXI. 

Brooksella  alternata. 

Fio.  1.  An  exnmbrella  with  nine  lobes,  and  preserving  a  trace  of  the  corona  furrow 
iu  the  ring  about  the  ceutral  disk. 
la.  View  of  the  under  or  Bubuuibrella  side  of  fig.  1.  The  narrow  subumbrella 
lobes  are  well  shown,  and  also  what  appears  to  be  the  oral  arms,  x  x, 
A  slight  circuhir  depression  at  the  center  (jt)  may  indicate  the  position 
of  an  oral  aperture. 
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I.  2.  Exambrella  view  of  an  unnsually  rotnnd  specimen.  A  projecting  intem- 
dial  lobe  or  arm  is  shown  at  or. 
2a.  Sabnnibrella  view  of  tig.  2.  The  interradial  lobe  or  arm  is  shown  at  x,  and 
a  broken  subumbrella  lobe  at  h.  The  interradial  lobe  at  a  did  not  C4>n- 
nect  with  an  exumbrella  lobe. 
26.  Side  view  of  2  and  2a.  What  is  considered  to  be  an  interradial  lobe  is 
shown  at  a. 

3.  An  exnmbrella  in  which  the  internmbrella  lobes  are  a  prominent  featnre. 

The  appearance  is  as  thongh  one  medusa  was  resting  npon  and  clasping 
the  one  beneath.    The  exambrella  lobes  (a  to/),  however,  merge  into 
the  Biibnmbrella  lobes,  a  to  /  of  tig.  3a. 
3a.  Subumbrella  view  of  fig.  3. 

4.  View  of  a  specimen  worn  by  erosion  so  as  to  show  the  radial  canals  of  the 

exumbrella  lobes. 

5.  Transverse  section,  out  so  as  to  show  the  radial  canals  of  the  six  umbrella 

lobes  and  the  central  stomach  of  the  umbrella  disk. 

6.  Side  view  of  a  specimen  in  which  the  subumbrella  lobes  are  shown  beneath 

the  broader  exambrella  lobes. 

Brooksella  confuta. 

Figs.  7,  7a.  Views  of  the  exumbrella  and  several  of  the  interradial  lobes.    The  rela- 
tions of  the  two  sets  of  lobes  are  shown  by  the  side  view,  fig.  7«. 
76.  Subumbrella  surface  of  tig.  7.    The  irregular  arrangement  of  the  lobes  and 
the  oral  arms  is  well  shown. 

Laotira  camhria. 

Fk;.    8.  Transverse  section  of  an  irregularly  lobed  specimen,  showing  the  arrange- 
ment of  the  exumbrella  canals. 

Plate  XXXII. 
Laotira  camhria. 

Fig.  1.  Subumbrella  view  of  a  small  specimen  with  four  lobes. 

2.  Kxumbrella  view  of  a  small  specimen  with  six  lobes.    In  both  figures,  1  and 

2,  the  original  form  has  been  obscured  by  a  deposit  of  silicious  matter 
about  the  lobes. 

3.  A  typical  illustration  of  the  regular  variety  of  the  species.    It  has  five  prin- 

cipal exumbrella  lobes  and  two  small  interradial  lobes. 
3a.  Subumbrella  view  of  fig.  3.     The  live  subumbrella  lobes  are  united  at  the 
center,  but  not  with  the  same   regularity   as   in  Brooksella   altemata. 
(See  Plate  XXXI,  fig.  la.) 

4.  Exumbrella  view  of  an  irregularly  lobed  specimen. 

4  a.  Subumbrella  view  of  fij?.  4.  The  slight  irregularity  of  arrangement  of  fig. 
3a  has  increased,  and  two  centers  united  by  a  transverse  lobe  are  shown. 
One  of  the  oral  arms  is  shown  at  x. 

5.  Denial  surface  of  an  elongate  specimen,  in  which  three  centers  are  connected 

by  lobes  radiating  from  one  to  the  other. 

6.  A  worn  specimen  in  which  fission  has  proceeded  so  far  as  to  leave  but  one 

lobe  connecting  what  are  otherwise  two  individual  specimens.' 


'  For  fission  in  Meduste,  see  Dr.  Arnold  Lang's  memoir  on  Gantrohlasta  raffaelL 
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PRELIMINARY  DESCRIPTIONS  OF  A  NEW  GENUS  ANT> 
THREE  NEW  SPECIES  OF  CRUSTACEANS  FROM  AN 
ARTESIAN  WELL  AT  SAN  MARCOS,  TEXAS. 


By  James  E.  Benedict, 

Assislant  Curatory  Department  of  Marine  Invertebrates, 


On  Jantjary  18,1896,  the  United  States  Fish  Commission  coi»- 
pleted  an  artesian  well  at  San  Marcos,  Texas.  The  depth  of  the  well  i» 
188  feet.  The  flow  of  water  obtained  amounts  to  more  than  1,000 
gallons  per  minute.  The  water  is  pure  and  of  excellent  quality,  and 
has  a  temperature  of  73^  Fahrenheit.' 

Since  the  completion  of  the  well,  there  have  been  taken  from  the 
water  several  specimens  of  a  tailed  batrachian,  numerous  shrimps  of 
the  genus  Falcemonetes,  a  lesser  number  of  Isopods  of  a  new  genus,  and 
a  very  few  Amphipods.     All  are  blind. 

PALiEMONETES   ANTRORUM,  new  species. 

As  might  be  expected,  the  eye-stalks  of  the  specimens  are  without 
pigment  spots  of  any  kind,  nor  does  clearing  the  stalk  in  glycerine 
show  lens  structures.  The  rostrum  is  short  and  deep,  with  from  ten 
to  twelve  sharp  teeth  on  the  upper  margin  and  *none  on  the  lower. 
The  point  of  the  rostrum  is  sharp  and  very  short.  The  antennal  scale 
extends  beyond  the  rostrum  one-half  of  its  length.  The  flagella  of 
the  antennae  are  30  mm.  in  length,  in  specimens  18  and  20  mm.  long. 
The  flagella  of  the  antennulfe  are  elongated,  the  longer  ones  equaling 
the  length  of  the  body.  The  feet  are  all  very  long  and  slender,  reaching 
far  beyond  the  antennal  scale. 

Type.— 1^0. 19326,  U.S.N.M. 

CIROLANIDES,  new  genus. 

Eyes  none.  Peduncle  of  antennulai  with  three  segments  and  an  elon- 
gated flagellum.  Peduncle  of  antennae  with  five  segments.  Peduncle 
of  uropods  not  produced  at  the  inner  posterior  angle.    Lacinia  of  the 


'  From  .1  uoto  by  Prof.  B.  W.  Evermaun  accompanying  tht^  specimens 

l'roce«'(linjj.-*  of  the  Tnited  States  Xational  Muaeuiu,  Vol.  X  VIII— No.  1087. 

[Advance  sheets  of  this  paper  woi-e  published  April  14,  1896.] 
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second  article  of  the  niaxillipeds  armed  with  a  single  hook.  The  first 
pair  of  legs  are  strongly  prehensile.  The  six  following  pairs  are  pro 
portionally  much  more  slender  and  are  ambulatory  in  character.  The 
luaxillipeds  and  mouth-parts  are  distinctively  those  of  the  Cirolanidie. 

CIROLANIDES   TSXENSIS,  new  species. 

The  body  is  subovate,  about  2i  times  as  long  as  broad.  The  bead  is 
well  rounded  behind  and  a  little  flattened  in  front.  The  antennul* 
extend  around  the  sides  nearly  to  the  posterior  margins  of  the  second 
segment  of  the  pereion.  The  basal  article  of  the  peduncle  is  nearly 
spherical;  the  two  following  articles  are  elongated  and  nearly  equal  in 
length.  The  flagella  are  composed  of  about  fifteen  segments,  of  which 
the  first  is  very  short,  the  next  is  about  twice  as  long  as  broad,  and  the 
following  segments  are  about  equal  in  length  and  breadth.  The  basal 
article  of  the  antennje  is  very  short  and  broad,  the  second  and  third 
articles  are  a  little  longer  than  broad,  the  fourth  and  fifth  articles  are 
much  more  elongated,  the  fifth  being  the  longer.  The  flagelluin  is  com- 
l)osed  of  about  thirty  segments,  of  which  the  first  is  the  longest,  and 
the  second  or  third  the  shortest,  in  proportion  to  the  breadth.  A  very 
sharp  rostral  spine  extends  beyond  the  basal  article  of  the  peduncle^s 
of  the  inferior  antenna*.  The  first  pair  of  feet  are  short  and  stout  and 
strongly  prehensile.  The  six  following  pairs  are  ambulatory  and  much 
longer  and  more  slender  than  usual  in  the  family.  The  segments  of  the 
pleon  are  produced  at  the  sides  to  sharp  points  conspicuous  from  above. 
The  telson  is  wide,  rounded  on  the  posterior  margin,  and  completely 
covers  the  articulation  of  the  uropods.  Length,  about  14  mm.  Color 
of  alcoholic  specimens,  white. 

Type.—^o.  19327,  IJ.S.N.M. 

CRANGONYX   PLAGELLATUS,  new  species. 

This  blind  species  is  more  closely  related  to  C.  mucronatusj  Forbes, 
than  to  any  other  American  species.  It  is,  however,  much  stouter,  and 
can  be  distinguished  from  it  at  sight.  The  head  is  a  little  longer  than 
the  first  segment  of  the  pereion.  It  is  proportionally  narrower  and 
more  concave  at  the  insertion  of  the  upper  antennae  than  in  O.  mucro- 
natus.  The  peduncle  of  the  upper  antennae  has  about  the  same  pro- 
portions  as  in  C.  mucronaUiH,  The  flagella  of  a  large  specimen  are  as 
long  as  the  body,  numbering  61  segments  on  one  side  and  59  on  the 
other;  the  flagella  of  some  small  specimens  have  but  40  segments. 
The  peduncles  of  the  lower  antennae  are  longer  than  those  of  the 
upi)er.  Tbe  flagellum  on  one  side  is  composed  of  19  segments,  on  the 
other  side  of  but  12;  in  small  specimens  the  segments  are  from  8  to  lli 
in  number.  The  first  and  second  pairs  of  legs  are  about  equal  in 
length;  the  dactyls  close  down  between  two  rows  of  bifurcate  spines. 
C.  mucronatitrS  has  about  15  such  spines  to  the  row,  while  this  species 
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lias  24.  lu  a  specimen  about  14  mm.  long,  the  first  and  second  pairs 
of  legs  are  4  mm.  in  length;  the  third,  fourth,  and  fifth  about  8  mm.; 
and  the  sixth  and  seventh,  11  mm.  The  telson  is  about  three  times  as 
long  as  broad  at  the  base,  is  much  flattened,  and  tapers  slightly  to  its 
subtruncate  extremity.  The  first  and  second  i)airs  of  iiropods  extend 
far  beyond  the  tip  of  the  third  pair;  in  C.  mucronaius  the  first  and 
second  pairs  extend  but  little  beyond  the  third  pair.  Color  of  alcoholic 
specimens,  white. 

2>|?c.— No.  19328,  U.S.X.M. 
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DESCRIPTION  OF  A  NEW  GENUS  AND  SPECIES  OF  BLIND 
TAILED  BATRACniANS  FROM  THE  SUBTERRANEAN 
WATERS  OF  TEXAS. 


By  Leonhard  Stej:j^egee, 

Curator  of  the  Department  of  Reptiles  and  Batrachians. 


\ 


Four  years  ago  it  was  my  good  fortune  to  announce  the  discovery 
of  a  blind  cave  salamander  (TyphLotriton  spelccus)  on  our  continent, 
which  I  then  characterized  as  *^one  of  the  most  important  and  interest- 
ing heri)etologicaI  events  of  recent  years."  ^  The  animal  to  be  described 
now  is  also  a  blind  salamander-like  batrachiau,  and  its  discovery  is  even 
more  important  and  interesting  than  the  former. 

From  an  artesian  well,  188*  feet  deep,  recently  bored  at  San  Marcos^ 
Texas,  by  the  United  States  Fish  Commission,  more  than  a  dozen  spe(;i- 
meus  of  a  most  remarkable  tailed  batrachian  have  been  expelled, 
together  with  numerous  crustaceans,  no  less  remarkable,  which  will  be 
described  by  Mr.  Benedict  in  these  "Proceedings.'' 

These  animals,  by  their  want  of  external  eyes  and  their  white  color, 
at  once  proclaimed  themselves  as  cave-dwellers,  but  their  extraordiuas  y 
proportions,  absolutely  unique  in  the  order  to  which  they  belong,  sug- 
gest unusual  conditions  of  life,  which  alone  can  have  produced  such 
profound  differences.  The  most  startling  external  feature  is  the  length 
and  slenderness  of  the  legs,  like  which  there  is  nothing  among  the 
tailed  batrachians  thus  far  known.  While  the  normal  number  of  fingers 
and  toes  is  present  (4  and  5),  it  is  worthy  of  note  that  not  only  is  there 
a  great  variation  in  the  relative  length  of  these  members,  but  even  the 
length  of  the  legs  in  the  same  animal  may  differ  as  much  as  two  milli- 
meters. Viewed  in  connection  with  the  well-developed,  finned  swim- 
ming-tail, it  can  be  safely  assumed  that  these  extraordinarily  slender 
and  elongated  legs  are  not  used  for  locomotion,  and  the  conviction  is 
irresistible  that  in  the  inky  darkness  of  the  subterranean  waters  they 
serve  the  animal  as*  feelers,  their  development  being  thus  parallel  to 


'Preliminary  Description  of  a  New  Genus  and  Species  of  BUud  Cave  Salamander 
from  North  America,  Proc.  U.  S.  Nat.  Mas.,  XV.  pp.  115-117,  pi.  ix.     • 

2Tbe  depth  of  this  well  in  the  Advance  Sheet,  April  15,  1896,  was  given  as  181 
feet,  which  has  since  been  foand  to  be  incorrect. 

Procet'dings  of  the  United  States  National  Miiwum,  Vol.  X VIII— No.  1088. 

[Advance  alieet.s  of  tliis  paper  were  pnblished  April  15, 1896.] 
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the  excessive  elongation  of  the  antenna*,  of  the  ernstarceaus,  of  which  I 
have  been  informed  by  Mr.  Benedict. 

The  external  gills  at  once  suggested  that  these  animals  might  be  only 
larva\  The  fact  that  one  of  them  contained  large  eggs,  and  that  another 
expelled  three  eggs  after  being  caught,  was  no  i>ositive  proof  to  the 
contrary,  but  in  conjunction  with  the  affinity  of  the  species  to  other 
forms  known  to  have  i)er8istent  gills  throughout  life,  it  makes  it  abso- 
lutely certain  that  we  have  to  do  with  an  adult  and  final  animal. 

A  rough  skeleton  has  been  made,  and  studied  as  well  as  the  short 
time  since  its  preparation  would  allow.  It  is  the  intention  of  the  writer 
later  to  present,  in  conjunction  with  Mr.  F.  A.  Lucas,  a  detailed  descrip- 
tion of  the  anatomy,  and  an  elaborate  comparison  with  allied  forms.  So 
far  as  our  studies  have  proceeded,  they  indicate  that  the  animal  belongs 
to  the  superfamily  Proteoidea?,  which  embraces  the  Protem^  the  elon- 
gated, eel-shaped,  but  likewise  blind,  cave  species,  from  the  subterranean 
waters  of  the  region  at  the  head  of  the  Adriatic  Sea,  and  the  water-dog 
or  mud-puppy  {Necturus)^  with  functional  eyes  and  less  elongate  body, 
of  our  own  continent.  Suffice  it  to  say  at  the  present  time,  that  Mr. 
Lucas  and  I  have  made  out  the  presence  of  what  appears  to  be  the 
intercalary  bone:  maxillaries  are  apparently  w«anting;  intermaxillaries 
and  mandible  are  toothed.  In  addition,  it  may  be  asserted  that  the 
new  genus  here  introduced  is  more  nearly  allied  to  Necturxis  than  to 
rroteus,  though  between  it  and  the  former  there  is  a  vast  gap. 

TYPHLOMOLGE/  new  genus. 

Tongue  moderate,  anterior  border  free;  vomero-palatine  teeth  in  a 
strong  series;  limbs  excessively  elongated;  fingers  four,  toes  five;  eyes 
entirely  concealed  under  the  skin ;  gill  rami  long,  simple,  fimbriae  long 
and  slender. 

Type. — Typhlomolge  rathbuni^  Stejneger. 

TYPHLOMOLGE  RATHBUNI,  new  species. 

Diagiwsis. — Head  large,  nearly  as  long  as  distance  between  axilla 
and  groin;  snout  greatly  depressed,  nearly  square  anteriorly;  limbs 
excessively  slender  and  elongated,  hand  overlapping  knee  and  foot 
overlapping  elboW  when  adpressed  to  the  side  of  the  body;  tail  com- 
pressed, finned,  pointed;  color  nearly  white. 

Habitat, — Subterranean  waters  near  San  Marcos,  Texas. 

Type.— No.  22G86,  U.S.N.M.;  San  Marcos,  Texas;  end  of  February, 
1890. 

Description  of  type  speoimen. — Head  excessively  large  and  broad,  the 
distance  from  tip  of  snout  to  base  of  upper  gill  branch  but  slightly  less 
than  distance  between  axilla  and  groin,  its  width  equal  to  one-half  the 
latter  distance;   snout  very  much  depressed,  broad,  truncated,  nearly 


'  TyphloSj  blind,  and  molge^  the  name  of  a  salamandroid  genus. 

Digitized  by  VjUOQ IC 


PROCEEDINGS  OF  THE  NATIOXAL  MFSEVM.  621 


square  anteriorly;  nostrils  widely  separated  at  the  corners  of  the  trun- 
cated snout,  tbeir  distance  greater  than  that  between  the  eyes,  which 
are  deeply  hidden  under  the  skin  and  only  visible  as  two  small  dark 
spots;  mouth  comparatively  small,  with  strong:ly  developed  labial  lobes; 
body  short  and  slender,  the  distance  between  axilla  and  groin  being 
but  slightly  greater  than  length  of  head  and  only  one-half  tlie  length 
of  the  tail,  its  width  being  much  less  than  that  of  the  head  and  even 
less  than  that  of  the  snout;  limbs  excessively  slender  and  long,  of 
nearly  even  length,  about  one- fifth  of  the  total  length;  fingers  overlap- 
ping knee  and  toes  overlapping  elbow  when  adpressed  to  the  sides  of 
the  body;  fingers  four,  toes  fi\^]  short,  slender,  free,  with  rounded 
tips,  their  relative  length  variable;  tail  comparatively  long,  nearly  one- 
half  the  total  length,  much  compressed,  finned  below  and  particularly 
strongly  above,  the  end  pointed. 

Skin  smooth ;  a  very  strongly  marked  gular  fold;  a  well  marked  ver- 
tebral groove;  eleven  costal  grooves.  Teeth  on  intermaxillaries  and 
mandible  small;  the  vomero-palatine  teeth  large,  decreasing  in  size  at 
both  ends.  Gill  branches  long  and  slender,  the  middle  one  longer; 
fimbriae  long  and  slender,  not  bushy. 

Color  nearly  white,  semitransparent,  the  upper  surfaces  densely 
sprinkled  with  minute  pale  gray  dots. 

Dimensions. — Total  length,  102  mm.;  from  snout  to  anus,  53;  from 
snout  to  gular  fold,  1(5;  from  snout  to  beginning  of  upper  gill  branch, 
22;  width  of  head,  13;  width  of  sn(mt,  9;  distance  between  nostrils,  7; 
distance  between  eyes,  G;  distance  between  axilla  and  groin,  25;  fore 
limb,  20;  hind  limb,  20;  longest  finger,  2.3;  longest  toe,  2.5;  width  of 
limbs,  1.7;  tail,  11. 

I  take  great  pleasure  in  dedicating  this  most  interesting  novelty  to 
Mr.  Richard  Kathbun,  in  recognition  of  his  eminent  services  to  science, 
both  as  a  naturalist  and  as  the  head  of  the  scientific  staff  of  the  United 
States  Commission  of  Fish  and  Fisheries. 
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DESCEIPTION  OF  A  NEW  STICKLEBACK,  GASTEROSTEUS 
GLADIUNCULUS,  FROM  THE  COAST  OF  MAINE. 


By  W.  C.  Kendall,  A.  M., 

AsHsianty  Utiited  States  Fish  Comtnission 


While  cruising  on  the  Maine  coast,  on  the  United  States  Fish  Com- 
mission  schooner  GrampuSy  during  the  mackerel  investigatiou  of  the 
summer  of  1895,  the  writer  caught  in  surface  and  scoop  nets  a  number 
of  sticklebacks  which  differed  widely  from  Gasterosteus  hispinostiSj  many 
of  which  were  caught  in  the  same  localities  and  under  the  same  con- 
ditions. While  G.  bispinosus  was  abundant  all  along  the  .coast,  the 
form  now  described  was  apparently  confined  to  an  area  within  a  few 
miles  of  Seguin  Island.  They  were  found  under  floating  rock-weed 
{Fucus  nodosus  and  F,  resiculosus),  large  quantities  of  which  were 
encountered  on  the  coast  this  summer.  Often  associated  with  the  two 
kinds  of  sticklebacks  mentioned  were  young  hake  {Phycis  chutss  or  P. 
tenuis),  young  lumpfish  (Cyclopterus  lumpiut),  and  pipefish  {Siphostoma 
ftiscum). 

The  stickleback  here  described  seems  to  differ  considerably  from  the 
description  of  any  other  stickleback  known  from  the  western  Atlantic 
Coast.  It  is  related,  however,  to  G.  bispinosiis,  approaching  more  or 
less  closely  the  variety  atkinsii  of  Schoodic  Lakes.  Although  Dr. 
Boulenger  of  the  British  Museum  finds  wide  variations  in  the  dermal 
armature  of  G,  aculeatus,  as  also  does  Mr.  Cloudsley  Rutter,  in  the  stick- 
lebacks of  the  Pacific  Coast,  there  seem  to  be  sufficient  other  differ- 
ences to  establish  this  form  as  a  distinct  species.  The  main  points  in 
which  it  differs  from  G.  hispinosus  are  the  deeper  body,  fewer  fin  rays, 
fewer  dermal  plates,  un keeled  caudal  peduncle,  ventral  spines  serrated 
above  and  below,  and  a  strong  cusp  at  the  base  of  each  ventral  spine, 
both  above  and  below.  In  identifying  and  describing  this  stickleback 
I  am  greatly  indebted  to  Prof.  B.  W.  Evermann  for  kindly  allowing  me 
free  use  of  proof  sheets  of  Jordan  and  Evermann's  Fishes  of  North  and 
Middle  America. 

The  following  is  a  description  of  the  heretofore  undescribed  form, 
together  with  measurements  and  observations  on  the  cotypes: 

GASTEROSTEUS    GLADIUNCULUS,'  new  species. 

Description. — Head,  3i ;  depth,  3/^ ;  D.  II — 1, 10 ;  A.  I.,  8.  Head  rather 
long;  eye  about  three  times  in  head;  opercle  not  striate;  body  deep, 

' Gladiancal us,  little  sword;  sticklebacks  being  called  by  the  boys  about  Port- 
land, Me.,  "  Little  swordfish/' 

Proceedings  of  the  United  SUtes  National  Maseam,  Vol.  XVIII— No.  1089. 
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compressed,  with  five  lateral  dermal  plates  anteriorly  couutiug  from 
pectoral  tin,  none  posteriorly  5  caudal  peduncle  short,  naked,  not  keeled ; 
innominate  bone  lanceolate,  its  width  about  three  times  in  length;  ven- 
tral spines  rather  long,  about  one  and  three-fifths  times  in  head,  ser- 
rated above  and  below,  a  strong  cusp  at  base  on  both  upper  and  lower 
edge. 

Color  in  life  grass  green,  mottled  and  finely  punctated  with  black 
on  top  of  head  and  back;  sides  of  head  and  body  golden,  with  dark 
blotches ;  breast  silvery,  ventrals  scarlet.  In  alcohol  the  back  becomes 
smoky  black,  the  mottling  and  black  dots  more  distinct,  the  golden 
hue  of  the  sides  fades,  becoming  more  or  less  silvery,  the  dark  blotches 
more  pronounced. 

Type, — No.  47589,  U.S.N.M. ;  a  specimen  1-^  inches  long,  caught  about 
4  miles  off  Seguin  Island,  Maine,  September  9,  1895;  cotypes  Nos. 
47590  and  47591,  U.S.N.M. 


Measurements  of  GasterostCHs  gladiunculua. 
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For  purposes  of  comparison,  measurements  of  G,  bispinosus  taken  in 
the  same  locality  at  the  same  time  are  here  given : 


Date. 


189.^ 

Aiijj.  6 

Aurj.  6 
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Mtasurements  of  Gasterosteua  bispiuosufi. 
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'Thi.s  Mpecimen  differH  somewhat  from  the  typical  form  and  approacheM  G.  bispinosut  in  having 
lateral  dermal  platen  the  whole  length  of  the  hody  (the  la.st  12,  however,  being  very  small),  and  hav- 
ing a  very  slight  keel  on  the  caudal  peduncle.    In  other  respects  it  is  like  the  typical  form. 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  ANT  THEUSH  FROM 

NICARAGUA. 


By  Charles  W.  Richmond, 

Assistant  Curator  of  the  Department  of  Birds, 


Several,  specimens  of  an  Ant  Thrush  of  the  genus  Phlegopsi^ 
formed  part  of  a  collection  made  by  the  writer  in  eastern  Nicaragua 
during  the  year  1892.  These,  when  compared  with  Panama  examples  of 
P.  macleannanij  were  found  to  be  quite  aberrant  in  coloration,  but  the 
series  at  that  time  available  in  the  U.  S.  National  Museum  collection  was 
not  thought  sufficient  to  warrant  their  separation  as  a  distinct  species. 
The  Museum  has  since  received  many  additions  to  its  series  of  neotrop- 
ical birds,  among  them  three  or  four  examples  of  the  Panama  form  of 
Phlegopsis,  which  prove  conclusively  the  distinctness  of  the  Nicaraguan 
bird,  a  description  of  which  is  presented  herewith. 

PHLEGOPSIS  SATURATA,  new  species. 
NICARAGUAN  OCELLATED  ANT  THRUSH. 

Typ€,—^o.  128351,  U.S.N.M.;  male  adult,  Escondido  Elver,  50  miles 
from  Bluefields,  Nicaragua,  August  31,  1892;  Charles  W.  Eichmond, 
collector. 

Crown  and  occiput  brown  (betweeu  clove  brown  and  bister),  some- 
what lighter  on  forehead;  nape  and  breast  rich  dark  hazel,  passing 
gradually  on  underparts  into  deep  orange  rufous  on  center  of  abdomen, 
and  into  mummy  brown  on  sides  of  body,  flanks,  and  thighs;  lower 
breast,  abdomen  (except  center),  and  sides  of  body  with  subterminal 
black  disks,  the  feathers  mostly  with  narrow  black  edgings;  under  tail- 
coverts  mummy  brown,  tipped  with  deep  orange  rufous,  with  subtermi- 
nal black  markings.  Throat,  malar  stripe,  and  sides  of  neck  black, 
the  latter  narrowly  bordered  posteriorly  with  deep  hazel,  and  connect- 
ing the  same  color  of  the  nape  with  that  of  the  breast.  Back,  scapu 
lars,  and  wing-coverts  (except  primary  coverts),  cinnamon,  with  more 
or  less  circular  subterminal  black  spots,  those  on  the  back  larger  than 
those  of  the  lower  parts;  rump,  upper  tail-coverts  and  lower  back 
mummy  brown,  with  traces  of  black  spots  and  lighter  edgings  to  the 
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feathers  on  the  two  latter.  Wing  feathers  blackish  brown,  pale  mammy 
brown  on  outer  webs,  the  secondaries  edged  on  the  outer  webs  with 
buflf.  Tail  black>,  the  outer  pair  of  feathers  narrowly  tipped  with  white. 
Auricular  region,  lores,  and  supraorbital  line  unfeathered,  except  a 
small  patch  of  blaek  feathers  over  eye,  and  another  lesser  one  on  the 
lower  eyelid.  Wing,  3.65  inches;  tail,  3.45;  culmen,  0.83;  tarsus,  1.30. 
"Bill,  black;  tarsi,  feet,  and  claws,  pinkish  vinaceous;  irides,  reddish 
brown;  naked  skin  on  head,  azure  blue;  around  ears  and  along  lower 
jaw,  campanula  blue." 

This  species  is  similar  to  P.  macleannani  of  Panama  and  Veragua, 
but  is  considerably  brighter  and  richer  in  color  on  the  uuderparts, 
back,  rump,  and  wings.  The  edges  of  the  black-spotted  feathers  of 
abdomen,  under  tail-coverts,  back,  etc.,  are  similar  in  color  to  the  sur- 
rounding parts,  instead  of  pale,  buflf'y  white,  as  in  P.  m<icleannanL 
There  seems  to  be  no  difference  in  size  between  the  two  forms. 

The  series  examined  consists  of  eleven  specimens,  five  of  P.  «aftf  rato, 
and  six  of  P.  macleannani.  The  former  are  from  Nicaragua  and  Costa 
Bica,  the  latter  from  Veragua  and  Panama. 
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PARTIAL    LIST    OF    BIRDS  COLLECTED   AT    ALTA    MIRA, 
MEXICO,   BY  MR.   FRANK  B.   ARMSTRONG. 


By  Charles  W.  Richmond, 

Assistant  Curator  of  the  Department  of  Birds. 


The  brief  list  here  given  represents  some  of  the  species  collected 
by  Mr.  Frank  B.  Armstrong  at  Alta  Mira,  a  small  town  not  far  from 
Tampico,  on  the  east  coast  of  Mexico.  The  list  is,  of  course,  only 
fragmentary  as  regards  the  total  number  of  species  found  in  this  vicin- 
ity and  contains  only  those  sent  to  the  U.  S.  National  Museum  by  Mr. 
Armstrong  at  intervals  during  the  winter  of  1894-95  for  identifica- 
tion. Specimens  of  most  of  the  species  were  retained  for  the  National 
Museum  (jollection. 

Quit«  a  number  of  birds  previously  known  only  from  southern  Mex- 
ico southward  have  been  recently  recorded*  from  Tampico  and  points 
north  of  that  place,  and  in  some  cases  even  to  the  Rio  Grande.  Mr. 
Armstrong  has  forwarded  several  of  these,  also  some  additional  species 
not  heretofore  mentioned  from  this  part  of  Mexico,  and  a  few  interesting 
winter  records  of  North  American  species  are  included. 

The  number  of  specimens  mentioned  under  a  species  indicates  the 
number  sent  for  identification,  and  does  not  give  a  very  correct  impres- 
sion of  the  abundance  or  scarcity  of  a  species,  as  Mr.  Armstrong  for- 
warded only  a  portion  of  the  specimens  collected  by  him. 

1.  CRYPTURUS  MEXICANUS,  Salvadori. 
MEXICAN  TINAMOU. 
Three  specimens  (October  and  November). 

2.  COCHLEARIUS  ZELEDONI  (Ridgway). 

CENTRAL  AMERICAN  BOAT-BILL. 

A  specimen  in  fresh  plumage  (November  15,  1894). 

3.  ARAMIDES  ALBIVENTRIS,  Lawrence. 

WHITE-THROATED  WOOD-HEN. 
One  specimen. 

»Salviu  and  GodmaD,  Ibis,  1889,  pp.  232-243;  also  in  Cat.  Birds,  Brit.  Museum. 
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4.  JACANA  SPINOSA  (Linnaeus). 
MEXICAN  JACANA. 

Several  specimens  (October). 

5.  SCARDAFELLA  INCA  (Lesson). 

INCA  DOVE. 
Two  specimens  (October). 

6.  GERANOSPIZA  NIGRA  (Du  Bus). 

BLACK  FROG  HAWK. 

Two  or  three  specimens. 

7.  MICRASTUR  MELANOLEUCUS  (VieiUot). 
BLACK  AND  BUFF  MICRASTUR. 

One  specimen. 

8.  URUBITINGA  ANTHRACINA  (Lichtenstcin). 
MEXICAN  BLACK  HAWK. 

One  specimen. 

9.  RUPORNIS  MAGNIROSTRIS  GRISEOCAUDA,  Ridgway. 
GRAY-TAILED  HAWK. 

One  specimen. 

10.  FALCO  ALBIGULARIS.  Daudin. 

WHITE-THKOATED  FALCON. 

One  specimen. 

11.  FALCO  FUSCO-C^RULESCENS.  Viemot. 

APLOMADO  FALCON. 

One  specimen. 

12.  GLAUCIDIUM  PHAL^NOIDES,  Daudin. 

FERRUGINOUS  PYGMY  OWL. 
Several  specimens. 

13.  AMAZONA  VIRIDIGENALIS  (Cassin). 

CRIMSON-CROWNED  PARROT. 
One  specimen. 

U.  AMAZONA  AUTUMNALIS  (Linnaus). 

AUTUMNAL  PARROT. 
Several  specimens. 

15.  CONURUS  ASTEC.  Souanc*. 

AZTEC  PARAKEET. 
Several  specimens. 

16.  PIAYA  CAYANA  THERMOPHILA  (Sclater). 
CENTRAL  AMERICAN  SQUIRREL  CUCKOO. 
One  specimen  ( February  15). 
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17.  COCCYZUS  MINOR  (Gmelin). 

MANGROVE  CUCKOO. 

One  specimen. 

18.  TROQON  AMBIQUUS.  Gould. 
COPPERY-TAILED  TROGOX. 

Several  specimens. 

19.  TROGON  MELANOCEPHALUS.  Gould. 

BLACK- HEADED  TROGON. 
Several  speciuiens. 

20.  CERYLE  TORQUATA  (Linnaus). 
RINGED  KINGFISHER. 

One  specimen. 

21.  CAMPEPHILUS  GUATEMALENSIS  (Hartlaub). 
GUATEMALAN  IVORY-BILL. 

One  specimen. 

22.  CEOPHLCEUS  SCAPULARIS  (Vigors). 

DELATTRE'S  WOODPECKER. 
One  specimen. 

23.  CHLORONERPES  ^RUGINOSUS,  Lichtcnstein. 
MEXICAN  GREEN  WOODPECKER. 

Several  specimens. 

24.  CHLOROSTILBON  CANIVETI  (Lesson). 
CANIVErS  EMERALD. 

Two  specimens. 

25.  PLATYPSARIS  AGLAI^  (Lafresnaye). 

ROSE-THROATED  BECARD. 
Several  specimens. 

26.  TITYRA  PERSONATA  (Jardine  and  Selby). 

MASKED  TITYRA. 

One  specimen. 

27.  TYRANNUS  MELANCHOLICUS  COUCHI  (Baird). 
COUCH'S  KINGBIRD. 

One  specimen. 

28.  PITANGUS  DERBIANUS  (Kaup). 
DERBY  FLYCATCHER;  KISKADEE. 
Several  specimens. 

29.  MYIOZETETES  TEXENSIS  (Giraud.) 
GIRAUDS  FLYCATCHER;  LITTLE  KISKADEE. 

Several  specimens.  "  Digitized  by  GoOglc 
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30.  MEQARHYNCHUS  PITANGUA  (Linnaus). 

BROAD-BILLED  KISKADEE. 
One  specimen. 

31.  MYIARCHUS  LAWRENCEII  (Giraud). 
LAWRENCE'S  FLYCATCHER. 

One  specimen. 

32.  ORNITHION  IMBERBE  (Sclater). 
BEARDLESS  FLYCATCHER. 

Two  specimens  (January  18,  1895). 

33.  THAMNOPHILUS  DOLIATUS  MEXICANUS,  AUen. 
MEXICAN  ANT  THRUSH. 

One  specimen. 

34.  DENDRORNIS  FLAVIQASTER  (Swainson). 
IVORY-BILLED  WOODHEWER. 

Twenty  some  specimens. 

35.  PSILORHINUS  MORIO  (Wagler). 
BROWN  JAY. 

One  specimen. 

36.  CORVUS  MEXICANUS,  Gmelin. 
MEXICAN  CROW. 

Two  specimens. 

37.  GYMNOSTINOPS  MONTEZUMiE  (Lesson). 

MONTEZUMA  YELLOW-TAIL. 
One  specimen. 

38.  AMBLYCERCUS  HOLOSERICEUS  (Lichtcnstein). 

PLANTATION  CASSIQUE. 
Several  specimens. 

39.  ICTERUS  GULARIS  (Wagler). 
LESSON'S  ORIOLE. 

Several  specimens. 

10.  SPINUS  PSALTRIA  MEXICANUS  (Swainson). 

MEXICAN  GOLDFINCH. 
Two  specimens. 

X\.  PASSERINA  PARELLINA  (Bonaparte). 

BLUE  BUNTING. 
Several  specimens. 

42.  EUETHEIA  OLIVACEA  PUSILLA  (Swainson). 

MEXICAN  GRAS.SQUIT. 
Several  specimens.  Digitized  by  GoOgle 
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43.  PITYLUS  CELiBNO  (Lichtenstein). 

MEXICAX  PITYLUS. 

Twelve  or  more  specimens. 

44.  SALTATOR  ATRICEPS,  Lesson. 

BLACK-HEADED  SALTATOU. 
Four  si)ecimens. 

45.  SALTATOR  GRANDIS  (Lichtenstein). 

GRAY-BACKED  SALTATOR. 

One  immature  male  (February  22). 

46.  PHCBNICOTHRAUPIS  FUSCICAUDA  SALVINI  (Berlepsch). 

SALVIN'S  ANT  TANAGER. 
Two  specimens. 

47.  PIRANGA  LUDOVICIANA  (Wilson). 
LOUISIANA  TANAGER. 

Numerous    specimens    (January    and    February).      Some   of   tbem 

molting. 

48.  TANAGRA  ABBAS,  Lichtenstein. 

NORTHERN  PALM  TANAGER. 

Two  specimens  (February  23),  not  different  from  Guatemalan  birds. 

49.  EUPHONIA  HIRUNDINACEA,  Bonaparte. 
SWALLOW-BILLED  EKPHOXIA. 

Several  specimens. 

50.  EUPHONIA  AFFINIS,  Lesson. 

ALLIED   EUPHONIA. 
Numerous  specimens. 

51.  VIREO  SOLITARIUS  (Wilson) 

BLUE-HEADED  VIREO. 

One  specimen  (October). 

52.  HELMITHEROS  VERMIVORUS   (Gmelin). 
WORM-EATIN(i  WARBLER. 
One  specimen  (January  2G). 

53.  COMPSOTHLYPIS  AMERICANA  (Linnaeus). 

PARULA  WARBLER. 

One  specimen  (February  10). 

54.  GEOTHLYPIS  FLAVOVELATUS,  Ridgway. 

ALTA  MIRA  YELLOW-THROAT. 
GeoihUjinn  flavoreUituSy  RinoWAV,  Proc.  V.  S.  N:it.  Mus.,  XVIIT,  p.  119. 

One  adult  male  (Decembor  5,  LSIU). 
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55.  SYLVANIA  MITRATA  (Gmelin). 

HOODED  WARBLER. 
One  specimen  (November  20). 

56.  SYLVANIA   PUSILLA  (Wilson). 

WILSON'S  WARBLER. 

Several  Ki)ecimen8. 

57.  BASILEUTERUS  CULICIVORUS  (Lichtenstcin). 

BRASHER'S  WARBLER. 
Several  si)ecimens. 

58.  THRYOTHORUS  MACULIPECTUS.  Lafrcsnayc. 

SPOTTED-BREASTED  WREN. 
Two  or  three  siiecimens. 

59.  HEMIURA  LEUCOGASTRA  (Gould). 
SHORT-TAILED  WREN. 

Vropnila  Uacogaitter j  Sclatkk  and  Salvix,  Nomeiu'l.  Av.  Neotr.,  1873,  p.  155. 
Ilemiura  [/eucor/««/r«],  Ridgway,  Troc.  V.  S.  Nat.  Miis.,  X,  iJSiiT,  p.  511. 

One  specimen  (February  10). 

00.  MERULA  GRAYI  (Bonaparte). 

GRAY'S  ROBIN. 
One  specimen. 
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ON  SOME  BEARED  PARASITIC  HYMENOPTEROUS  INSECTS 

FROM  CEYLON. 


By  L.  O.  HowAUD,  Ph.  D. 

Honorary  Cvrator  of  Insects, 

and 

Wm.  H.  Ashmead, 

Custodian  of  the  Hymen optera. 


Mr.  E.  Ernest  Green,  of  Pundiiloya,  Ceylon,  has  long  been  study- 
ing the  Coccidte  of  that  interesting  region,  and  has  in  preparation  a 
large  work  in  parts  entitled  The  Coccidje  of  Ceylon.^  In  the  coarse  of 
Lis  studies  of  the  Coecida?,  he  has  reared  certain  hymenopterous  para- 
sites from  them.  These  he  has  sent  to  the  U.  S.  National  Museum  for 
names,  sending  with  them  a  few  i>arasite8  of  lepidopterous  larvae  which 
lie  has  incidentally  reared. 

The  parasitic  Hymenoptera  of  Ceylon  are  not  well  known.  A  few 
species  have  been  des(Tibed  by  Walker  and  a  number  of  others  by 
]VIotschnlsky.  It  is  not  surprising,  therefore,  that  the  majority  of 
tlie  species  sent  by  Mr.  Green  proved  to  be  new,  and  the  material  is 
of  additional  interest  for  the  reason  that  in  every  case  the  parasite  is 
associated  with  its  host  insect.  The  most  striking  feature  of  the  send- 
ing is  the  number  of  parasites  reared  from  one  of  the  lac  insects — Tach- 
ardia  albizzicB.  It  will  be  interesting  to  state  that  Mr.  Green  has  found 
several  other  insects  associated  with  this  economically  important  Coccid, 
among  them  a  Phlceothrips  which  feeds  on  the  excretion  of  the  bark- 
louse,  and  a  Tineid  larva  which  preys  upon  the  Coccid  itself. 

Of  the  insects  here  reported  upon,  Dr.  Howard  has  studied  the  Chal- 
cididse  and  Mymaridie  and  Mr.  Ashmead  the  Ichneumonidce  and 
Braconidae. 

Family  CHALCIDID^. 

SubraiTiily  ArHKLiisriiNrjE:. 

Genus   COCCQPHAGUS,  Westwood. 

Coccophagus,  Wkstwood,  Phil.  Mag.,  Ill,  1833. 

COCCOPHAGUS  ORIENTALIS,  new  species  (Howard). 

Female. — Length,  1.2  mm.;  expanse,  2.5  mm.  Antenme  with  scape 
somewhat  flattened  from  side,  appear! n<:f  from  this  view  large  and 
heavy;  bulla  distinct,  strongly  notched  from  below,  scape  equal  in 


»  Shortly  to  be  piiblishtMl  by  Dnlau  &  Co.,  of  London. 
Proceodiugs  of  tUo  United  StatcM  Xational  Mu^eiim,  Vol.  XVIII— Xo.  10J2. 
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leugth  to  pedicel  and  first  two  fuiiicle  joints,  pedicel  a  little  longer 
than  wide,  triangular,  first  iuuicle  joint  longer  tbau  pedicel  and  longer 
than  second  funicle  joint,  second  and  third  joints  each  successively 
t^horter,  but  all  of  the  same  width,  as  also  the  two  basal  joints  of  clab; 
the  longitudinal  elevations  of  funicle  joints  and  club  very  strong  and 
numerous,  funicle  joints  with  stout  bristles  in  addition.  Head  and 
thorax  with  short  and  rather  close  black  hairs,  very  faintly  shagi'eened, 
but  shining;  hind  thighs  somewhat  thickened,  spur  of  middle  tibiae 
unusually  long  but  slender.  General  color  black  with  strong  purplish 
refiections;  all  tarsi  nearly  white,  tips  of  front  and  middle  tibia»  also 
whitish,  middle  tibial  spur  white;  fore  wings  infuscated  to  stigma, 
nearly  hyaline  at  extreme  base,  tip  perfectly  hyaline. 

Type. — No.  31*48,  U.S.X.M.  Thirteen  specimens,  reared  by  E.  Ernest 
Green,  Punduloya,  Ceylon,  from  Ceroplastes  actiniformis,  Lecaniuw, 
viride^  Lecaninm  coffcfv^  and  Dactylopius  adonidum.  Seems  to  be  an 
abundant  and  general  scale  insect  parasite  in  Ceylon. 

Ditters  radically  from  all  other  species  of  Coccophagus  known  to  me 
with  the  exception  of  C2>«rpMret*«,Ashmead,  described  from  asi>eeimen 
captured  in  Florida.  The  description  of  the  latter  species  is  short,  but 
the  wings  are  said  to  be  entirely  fuscous.  In  color,  in  the  presence  of 
more  or  less  infuscation  of  the  wings,  and  in  the  absence  of  a  scutellar 
si>ot,  the  two  forms  agree. 

COCCOPHAGUS  FLAVESCENS,  new  species  (Howard). 

Female. — Length,  l.!i  mm.;  expanse,  2.(5  mm.  Eyes  hairy, well  sepa- 
rated, ocelli  forming  a  right-angled  triangle ;  antenna^  ^ong,  scape  reach- 
ing nearly  to  tip  of  head;  first  funicle  joint  twice  as  long  as  pedicel  and 
three  times  as  long  as  wide;  ^ecoIld  funicle  joint  two-thirds  as  long  as 
first,  and  three-fourths  as  long  as  second;  all  subequal  in  width.  Clul) 
not  swollen,  as  long  as  two  preceding  funicle  joints  together.  Thorax 
well  rounded  and  furnished  with  sparse,  rather  long,  brown  pile;  the 
two  apical  bristles  of  the  mesoscutellum  long,  white,  each  arising  from 
a  minute  black  spot.  General  surface  almost  smooth;  no  shagreening 
can  be  discovered.  General  color  dark  honey  yellow;  antennae  brown- 
ish, a  little  lighter  at  joints;  dorsal  surface  of  abdomen  dusky;  the 
fore  wings  slightly  infuscated. 

^fale.— What  is  apparently  the  male  of  this  species  ditt'ers  radically 
in  color  from  the  female,  but  in  no  other  important  particulars.  It  is 
unifonnly  black  with  the  exception  of  the  tarsi  and  the  tips  of  middle 
tibia*,  which  are  dirty  white. 

Types. — No.  3249,  U.S.N. ]\r.;  four  female  and  three  male  si)ecimens 
reared  from  Lecanium  eoffea\  by  E.  Ernest  Green,  Punduloya,  Ceylon, 

Genus  PHYSCUS,  Howard. 

PhijftvHSy  HoWAKii,  Revis.  Aphelinintr  X.  A.,  Trcbii.  Ser.  No.  1,  V.  S.  Dept.  A:^rlc., 
Div.  Eutom.,  1895,  p.  43. 
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PHYSCUS  VARICORNjS^Howard. 

Coocophagus  raricornis,  Howard,  Ann.   Rep.  U.  S.   Dept.  Agric,  1880,  p.  360. 
PhyscuB  varicornis,  Howard,  Revis.  Apheliuina;  N.  A.,  Techn.  Ser.  No.  1,  T'.  S. 
Dept.  Agric,  Div.  Entom.,  1895,  p.  43. 

This  species,  bitherto  found  only  at  Washington,  District  of  Columbia; 
Alameda,  California,  and  Champaign,  Illinois,  at  which  points  it  has^ 
been  reared  respectively  from  Aspidiotus  ancylus,  Chionaspis  querciiSy 
and  Chionaspis  americana^  has  been  reared  by  Mr.  Green  in  Ceylon  from 
Chionaspis  eleagni. 

Genus  ASPIDTOTIPH AGUS,  Howard. 
AepidiotiphaguSt  Howard,  Insect  Life,  VI,  1894,  p.  230. 

ASPIDIOTIPHAGUS  CITRINUS,  (Craw). 

Coccophagus  oitrinusy  Craw,  Destructive  Insects,  Sacramento,  California,  1891. 
Aspidiotiphagus  citrinuSf  Howard,  Insect  Life,  YI,  1891,  p.  231. 

This  common  and  widespread  parasite  of  armored  scales  in  the 
United  States  and  southern  Europe  was  reared  by  Mr.  Green  from 
Diaspis  Ian  at  us. 

Genus  APHELINUS,  Dalman. 

Aphelinus,  Dalman,  Svensk.  Akad.  Handl.,  p.  181,  1820. 

APHELINUS  MYTILASPIDIS,  LeBaron. 

Aphelinus  mytilaapidiSy  LeBaron,  Amer.  Ent.,  II,  1870,  p.  360. 

This  species,  commonly  reared  in  the  United  States  from  Mytilaspi» 
pomorum^  Chionaspis  pinifolii^  and  Diaspis  cariieli,  has  been  reared  by 
Mr.  Green  from  Chionaspis  permutans  and  Chionaspis  graminis. 

Genus    ENCARSIA,  Foerster. 

Encareia,  F(ERSTKR,  Kleine  Monographien,  1878,  pp.  65-66. 

The  two  species  which  follow  differ  in  some  degree  from  the  specie* 
described  under  this  genus  in  the  writer's  ''Revision  of  the  ApheliniutB 
of  North  America,"  but  the  assemblage  of  characters  brings  them  sa 
close  to  Encarsia  that  it  is  not  considered  advisable  to  erect  a  new 
genus  for  them. 

ENCARSIA  PLANCHONI^,  new  species  (Howard). 

Female. — Length,  0.56  mm.;  expanse,  1.16  mm.  Funicle  joint  1  a& 
long  as  pedicel;  joint  2  considerably  longer  than  1,  and  with  3,  4,  and 
5,  subequal  in  length  and  breadth;  the  two  terminal  joints  not  so 
closely  united  as  with  other  species  of  this  genus,  the  first  one  equal- 
ing the  fourth  funicle  joint  in  length  and  breadth,  and  the  last  one 
pointed  at  apex  and  somewhat  shorter.  All  funicle  joints  witli  close 
longitudinal  carintT*,  as  with  Coccophagus.     Cephalic  border  of  meso- 
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scutelluui  convex,  stigmal  vein  of  fore  wings  short  .and  nearly  par- 
allel with  costa,  marginal  vein  with  five  bristles  on  costal  border,  these 
Iristlps  shorter  than  costal  bristles  which  begin  at  end  of  uiai^g^inal. 
Hind  wings  with  a  single  row  of  discal  cilia  on  apical  fourth,  this  row 
near  costal  margin  of  wing. 

General  color  golden  yellow,  eyes  dark,  ocelli  reddish,  abdomen  more 
or  less  suffused  with  brown,  joints  between  segments  accentuated, 
mesoscutum  brownish;  legs  and  antennje  lighter  in  color  than  body. 

Type, — l^o.  3250,  U.S.N.M. ;  two  female  specimens  reared  by  E.  Ernest 
Green,  Punduloya,  Ceylon,  from  Planchonia  delicaia, 

ENCARSIA  AONIDI^,  new  species  (Howard). 

Female, — Length,  0.51  mm. ;  expanse,  1.14  mm.  Funicle  joint  1  much 
longer  than  pedicel,  the  following  joints  subequal  in  length,  the  termi- 
nal joint  as  with  preceding  species.  Funicle  with  sparser  longitudinal 
cariuje,  but  two  observable  from  dorsal  aspect.  Funicle  and  club 
clothed  with  sparse,  short,  nearly  erect  bristles — an  unicjue  character 
among  the  Apheliuina*.  Cephalic  border  of  mesoscutellum  not  convex, 
straight  in  one  specimen  and  with  two  slight  reentering  angles  in  the 
other.  Stigmal  vein  of  fore  wings  as  with  preceding  species;  marginal 
vein  with  nine  bristles  on  costal  border,  these  bristles  longer  than  costal 
<iilia  beginning  at  end  of  marginal.  Hind  wings  on  outer  fourth  with 
two  rows  of  discal  cilia,  one  row  near  costal  margin  and  the  other  near 
hind  margin. 

Color  as  with  preceding  species,  except  that  the  abdomen  is  darker. 

Type. — Xo.  3351,  U.S.N. M. ;  two  female  specimens  reared  by  E.  Ernest 
Oreen,  Punduloya,  Ceylon,  from  Aonidia  corniger. 

Subraniily   IiZ:S^a^ RTl^UFl. 

Genus  ENCYRTUS,  Latreille. 

Encyrtusy  Latreille,  Gen.  Crust,  et  Ins.,  IV,  p.  31,  1809. 

ENCYRTUS  FLAVUS.  HDward. 

Encyrtus  flavus,  Howard,  Ann.  Rep.  Dept.  Agric,  1880,  p.  367. 

This  species  was  first  found  at  Los  Angeles,  California,  wbere  it  is 
parasitic  upon  Lecanixim  hesperidum.  Some  years  later  it  was  reared  at 
Oolumbus,  Ohio,  on  the  same  scale  on  greenhouse  plants.  Mr.  Green 
has  reared  it  from  Lecanium  piper  is. 

ENCYRTUS  LICHTENSIiE,  new  species  (Howard). 

Female. — Length, 3:3  mm.;  expanse,  5.4  mm.  Rather  closely  related 
to  the  European  E.  cyani/ronSj  Dalman.  Anteunal  scape  rather 
strongly  widened  below;  pedicel  somewhat  longer  than  first  funicle 
joint;  first  funicle  joint  one-half  longer  than  wide,  succeeding  funicle 
joints  increasing  slightly  in  width  but  snbequal  in  length;  club  tiat- 
teiied,  as  long  as  two  i)n'ceding  funicle  joints  together,  broader  from 
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side,  somewhat  truncate,  attenuate  from  above.  Head  rather  triangu- 
lar from  side,  eyes  proximate,  naked,  ocelli  forming  an  acule-angled 
triangle.  Mesoscutum  with  sparse,  rather  fine  punctures,  very  deli- 
cately shagreened,  shining;  mesoscutellum  more  coarsely  shagreened^ 
without  punctures  and  with  a  few  long  hairs  at  tip,  not  forming  a  tuft. 
Marginal  vein  short,  stigmal  and  postmarginal  long.  General  color 
metallic  blue-green,  mesoscutum  somewhat  coppery.  Pronotum,  heiul, 
teguhe,  and  legs  dark  honey  yellow;  mesopleura  brown ;  antennal  scape 
and  club  black,  scape  brownish  near  tip;  pedicel  and  funicle joints  1  to 
4  infuscated,  5  and  6  white;  fore  wings  almost  uniformly  infuscate^l^ 
lighter  at  base  and  tip. . 

Type. — Ko.  3252,  U.S.N.M.  Five  female  specimens  reared  from  Lich- 
iensia  Jcoehelei  by  E.  Ernest  Green,  Punduloya,  Ceylon. 

ENCYRTUS  CHIONASPIDIS,  new  species  (Howard). 

Female. — Length,  1.2  mm. ;  expanse,  2  mm.  Antennje  inserted  near 
mouth,  scape  slender,  pedicel  as  long  as  three  succeeding  funicle  joints 
together;  funicle  joints  1  to  4  subequal  in  length  but  increasing  in 
width;  joint  5  twice  as  long  as  4,  joint  6  longer  than  5  but  about 
as  wide.  Club  swollen  at  base,  pointed  at  tip,  nearly  as  long  as 
entire  funicle.  Head  with  protruding  front,  eyes  well  separated,  ocelli 
forming  an  obtuse-angled  triangle;  thorax  flat,  the  wide  axillae  meet- 
ing at  tips;  ovipositor  slightly  protruding.  General  surface  glistening, 
punctation  almost  imperceptible.  Abdomen  as  long  as  thorax,  subo- 
vate,  acute  at  tip;  marginal,  postmarginal,  and  stigmal  veins  subequal 
in  length.  General  color  black, with  metallic  reflections ;  antennae  brown^ 
all  legs  except  coxae  pallid ;  wings  hyaline. 

Type, — No.  3253,  U.S.N.M.  Four  female  specimens  reared  from  Chu;- 
rmspis  graminis  by  E.  Ernest  Green,  Punduloya,  Ceylon. 

ENCYRTUS   PLANCHONI^,  new  species  (Howard.) 

Female. — Length,  1.2  mm. ;  expanse,  2.8  mm.  Body  short,  stout ; 
thorax  nearly  plane  above  ;  head  elongate,  subtriangular,  when  seen 
from  above;  eyes  nearly  as  much  dorsal  as  lateral;  ocelli  forming  an 
acute-angled  triangle.  Scape  inserted  near  middle  of  face,  slender; 
pedicel  minute;  funicle  joints  as  wide  as  long,  club  ovate,  a  little  longer 
than  two  preceding  antennal  joints  together.  Scapulae  meeting  at 
tips;  mesonotum  smooth,  slightly  glistening,  submarginjil  vein  short. 
General  color  honey-yellow;  anterior  edge  of  mesoscutum  dark  and 
slightly  metallic ;  sides  of  mesoscutum  and  tip  of  abdomen  concolorous 
with  this. 

Type. — No.  3254,  U.S.N.M.  One  female  specimen  reared  from  Plan- 
chonia  delicata  by  E.  Ernest  Green,  Punduloya,  Ceylon. 

ENCYRTUS  TACHARDI^,  new  species  (Howard). 

Male. — Length,  1.5  mm.;  expanse,  3.Gmm.  Body  stout,  thorax  well 
rounded,  axilhe  meeting  at  tip;  antenna*  inserted  at  middle  efface, 
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scape  uot  widened;  fuuide  joints  subcylindrical,  well  separated,  each 
with  regular,  close-set  hairs  not  separated  into  whorls  and  not  espe- 
cially long;  eyes  distant,  marginal  vein  very  short,  postmarginal  and 
stigmal  subequal;  mesonotuni  very  finely  shagreened,  shining.  Gen 
eral  color  metallic  blue-green,  scutellum  with  coppery  redections,  out«r 
edge  of  mesoscutum  brownish,  all  legs,  teguhe,  and  mesopleura  concol- 
orous,  tibiae  a  little  darker,  antennaj  dark  brown,  scape  and  pedicel 
blackish  above,  wings  hyaline,  veins  dark  brown. 

Type. — Xo.  3255,  U.S.N.M.  Two  male  specimens  reared  from  Tach- 
ardia  alhizziw  by  E.  Ernest  Green,  Punduloya,  Ceylon. 

It  is  undesirable  to  describe  species  of  Encyrtina*  from  the  male  sex 
alone,  bnt  on  account  of  the  economic  importance  of  the  host  insect 
the  writer  has  considered  it  advisable  to  give  this  insect  a  name. 

ENCYRTUS  SOLIDUS,  new  species  (Howard). 

Male. — Length,  1.5  mm.;  expanse,  3.4  mm.  Form  robust,  compact; 
abdomen  short,  triangular,  somewhat  compressed  from  sides;  axilhe 
separated  at  tips;  antennse  inserted  slightly  below  middle  of  face, 
scape  short,  not  widened,  funicle  joints  thick  and  closely  united,  pubes- 
cence extremely  short  and  very  dense;  joints  2  to  5  subequal  in 
length,  joint  6  rather  shorter,  joint  1  considerably  longer;  club  short, 
less  than  four  and  five  in  length.  Head  faintly  granulate,  meso- 
notum  faintly  shagreened.  General  color  black,  faintly  glistening; 
antennal  scape  brownish,  pedicel  nearly  black:  flagellum  light  brown; 
all  coxai  and  femora  nearly  black,  the  femora  lighter  at  tips;  front  and 
hind  tibije  brown,  yellowish  at  tips ;  middle  tibiai  light  yellowish -brown; 
teguhe  brownish;  wings  hyaline,  wing  veins  dark  brown;  marginal 
vein  thickened,  nearly  black. 

Tijpe. — No.  3256,  U.S.K.M.  One  male  specimen  reared  from  Brio- 
coccuH  rhodomyrti  by  E.  Ernest  Green,  Punduloya,  Ceylon. 

ANAGYRUS,  new  genus  (Howard). 

Female. — Mandibles  bidentate;  antenine  inserted  below  middle  of 
face,  scape  greatly  widened  below;  fiagellum  slender,  cylindrical;  ped- 
icel cylindrical,  shorter  than  first  funicle  joint;  funicle  joints  1  to  C 
subequal  in  length  and  width,  each  one-half  longer  than  pedicel;  club 
somewhat  flattened  laterally,  oval,  not  quite  as  long  as  two  preceding 
funicle  joints;  eyes  distant,  faintly  hairy,  ocelli  forming  a  right-angled 
triangle;  head  and  mesonotuni  opaque;  scapula)  slightly  separated  at 
tips;  wings  with  extremely  short  marginal  cilia;  marginal  vein  very 
short;  stigmal  moderately  long,  slightly  curved;  postmarginal  very 
short;  ovipositor  slightly  i)rotruded. 

Male, — Antennal  scape  moderately  swollen;  pedicel  triangular, 
nearly  as  wide  as  long ;  funicle  joints  with  moderately  long,  rather  thick, 
pubescence,  not  growing  in  whorls;  joints  subcylindrical,  attached  to 
each  other  at  lower  border;  joint  1  longest,  four  times  as  long  as 
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pedicel;  remaining  joints  gradually  decreasing  in  lengtli;  axilhi?  meet- 
ing at  tips;  genitalia  half  as  long  as  abdomen. 

Eesembles  in  many  respects  UuscapuSj  Dalilbom  (=i>?woc«r«i«,  Fcers- 
ter);  but  differs  in  position  of  ocelli,  in  the  unlengtbened  stigmal  vein, 
in  the  somewhat  smaller  but  not  expanded  male  scape,  and  in  other 
lesser  details. 

ANAGYRUS  GREENI,  new  species  (Howard). 

Female. — Length,  2  mm.;  expanse,  4.1  mm.  Head  and  mesonotnm 
strongly  shagreened  and  furnished  with  very  short,  close  pile;  meso- 
l)leura  with  a  distinct  longitudinal  striation.  General  color  dull  red- 
dish-yellow; scape  black,  whitish  at  tip;  pedicel  black,  whitish  at  tip; 
first  funicle  joint  black,  remaining  funicle  joints  and  club  silvery  white; 
club  with  a  yellowish  shade  at  tip;  cheeks  behind  ejes  black;  mandi- 
bles black  at  tip ;  metanotum  and  abdomen  dusky  or  nearly  black ;  legs 
pallid;  wings  hyaline. 

Male. — Resembles  female  in  sculpturing.  Color  black;  mesopleura 
dark  fuscous;  legs  a  little  darker  than  female. 

Types. — No.  3257,  U.S.N.M.  Five  females  and  four  males,  reared 
from  Maslcellia  zonata  by  E.  Ernest  Green,  Punduloya,  Ceylon. 

ANICETUS,  new  genus  (Howard). 

Female. — Belongs  to  the  group  of  genera  characterized  by  enormous 
laterally  developed  antenna;,  viz,  Cerapterocerus,  Eusemion^  Mira^  Ann- 
sia^  and  Bileya.  Eyes  dorsal,  rather  close  together,  ocelli  at  the  angles 
of  a  right-angled  triangle;  face  strongly  concave,  with  a  very  marked 
transverse  dorsally  arched  carina  at  front  of  eyes;  antennal  scape 
reaches  frontal  arch,  gradually  widened  and  exfoliated,  inserted  slightly 
below  middle  of  face;  the  six  funicle  joints  all  short  and  rapidly  widen- 
ing from  the  narrow  pedicel,  all  subequal  in  length  and  all  together 
shorter  than  club;  club  itself  obliquely  truncate  from  tip  to  base;  eyes 
hairy;  mesonotnm  slightly  rounded;  axillte  narrow,  meeting  at  tips; 
ovipositor  just  showing;  wings  nearly  uniformly  cloudy;  marginal  vein 
shorter  than  stigmal,  somewhat  thickened;  the  cilia  below  bend  of  sub- 
marginal  vein  longer  than  elsewhere;  all  tarsi  short  and  rather  stout; 
spur  of  middle  tibiae  stout  and  a  trifle  longer  than  first  tarsal  joint. 

ANICETUS   CEYLONENSIS,  nsw  species  (Howard). 

Female. — Length,  1.8  mm ;  expanse,  4  mm.  Face  below  carina  densely 
shagreened,  with  a  well-rounded  longitudinal  intra-antenual  carina; 
antennal  scape  faintly  shagreened,  with  faint  brownish  pile;  mesono- 
tnm very  delicately  shagreened,  somewhat  lustrous,  especially  on  meso- 
scutum;  pile  faint  and  brownish.  General  color  dark  honey-yellow, 
with  faint  purplish  luster  on  mesoscutum,  vertex,  and  sides  of  first  seg- 
ment of  abdomen.  Antenna?  brownish  toward  tip,  middle  and  hind 
tibiiBwith  a  dark-brown  dot  on  outer  middle  and  another  at  base;  first 
tarsal  joint  of  hind  legs  brownish;  middle  tibi®  with  distinct  bristles 
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on  outer  margin;  spiracalar  hairs  of  third  abdominal  segment  long  and 
distinct. 

Type. — No.  3258,  U.8.N.M.  One  female  specimen  reared  from  Vln- 
sonia  stellifera^  Punduloya,  Ceylon,  by  E.  Ernest  Green. 

Genus  COMYS,  Foerster. 
Comifs,  FcERSTER,  Hymenop.  Stud.,  II,  1856,  p.  144. 

COMYS   RUPESCENS   (Motschulsky). 

ChiJofieurus  rufeecens,  Motschulsky,  Bull.  Soc.  Imp.  Nat.  Mosc,  XXXVI,  1863, 
p.  53. 

This  is  the  only  one  of  the  Motschulsky  species  recognized.  The 
Bussian  author's  specimens  were  taken  by  Nietner  on  the  summit  of 
Mount  Patannas,  and  those  received  from  Mr.  Green  were  reared  by 
him  from  Lecanium  coffecc. 

Genus    HOMALOPODA,   Howard. 
Homalopoda,  Howard,  Jouru.  Lion.  Soc.  Zool.,  XXV,  1894,  p.  90. 

HOMALOPODA  CRISTATA,  Howard. 
Homalopoda  cristata,  Howard,  Joum.  Liun.  Soc.  Zool.,  XXV,  1894,  p.  91. 
The  type  specimens  of  this  monotypical  genus  were  collected  by  Mr. 
H.  II.  Smith  on  the  Island  of  St.  Vincent,  British  West  Indies.  A  sin- 
gle female  was  received  from  Mr.  Green,  reared  from  Aspidiotus  aeertim. 
The  insect  has  an  Asiatic  facies  and  may  have  been  carried  to  the  West 
Indies  from  the  East  Indies  under  scale  insects  on  certain  plants  which 
were  being  imported. 

Genus  APHYCUS,  Mayr. 
Aphycus,  Mayr,  Verb.  k.  k.  zool.-bot.  Gesellsch.  Wien,  1875,  p.  695. 
APHYCUS  LICHTENSIiE.  new  species  (Howard). 

Female. — Length,  1.3  mm.;  expanse,  3  mm.  General  color  reddish 
yellow;  abdomen  black,  an tennal  scape  black,  whitish  at  tip;  pedirrl 
black,  white  at  tip;  funicle  joints  1  to  4  black,  fourth  whitish  above,  5 
and  6  yellowish- white;  club  black;  metascutellum  blackish,  tegiilie 
dark  at  tip,  mesoscutum  with  two  curved  transverse  narrow  black 
lines,  one  on  each  side,  reaching  nearly  to  middle;  all  tibiae  with  three 
black  bands  more  or  less  interrupted.  Anteniial  scape  moderately 
widened  below;  pedicel  twice  as  long  as  wide,  as  long  as  three  first 
funicle  joints  together;  funicle  joints  gradually  increasing  in  width  from 
1  to  4;  5  and  6  suddenly  wider  and  longer.  Club  flattened,  obliquely 
truncate,  as  long  as  funicle  joints  5  and  6  together. 

Tj/pe. — No.  3259,  U.S.N.M.  Eight  female  specimens  reared  from  Lich- 
tensia  koebelei  by  E.  Ernest  Greeii,  Punduloya,  Ceylon. 

Genus  ARRHENOPHAGUS,  Aurlvillius. 
ArrhenophnguSj  AcRiviLLius,  Ent.  Tidsk.  IX,  1888,  pp.  144-145. 
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ARRHENOPHAGUS  CHIONASPIDIS,  Aurivillius. 

Arrhenophagus  chionasjndh,  Airivillus,  Ent.  Tidsk.  IX,  1888,  p.  143. 

This  remarkable  encyrtiiie,  reared  by  Aurivillius  in  Sweden  from 
Chionaspis  salicis,  has  been  reared  in  the  United  States  from  Diaspis 
ro8w  at  Kirkwood,  Missouri,  by  Miss  M.  E.  Murtfeldt,  and  from  the 
same  host  at  Champaign,  Illinois,  by  Mr.  W.  G.  Johnson.  Mr.  Green 
reared  it  in  Ceylon  from  Fiorinia  saprosomw, 

Siabfamily  KTJl?E:X^M:iJSr^K. 
Genus  ANASTATUS,  Motschulsky. 

Anaatatusj  Motschulsky,  fitud.  eutom.,  8th  anu.,  1859,  p.  116. 
Antigasier,  Walsh,  Amer.  Eut.,  II,  368  (1870). 

ANASTATUS  TACHARDI^,  new  species  (Howard). 

Male, — Length,  1.5  mm.  Dark  blue  or  blue-black;  mandibles,  tips  of 
palpi,  sutures  of  trochanters,  tips  of  anterior  tibife,  and  their  tarsi, 
except  last  joint,  pale;  basal  joint  of  hind  tarsi  and  tibial  spurs  white; 
abdomen  beneath  piceous,  with  the  sutures  1  and  2  whitish.  Head 
and  thorax  above  finely  shagreened;  antenna?  filiform,  pubescent,  the 
flagellum  brown-black,  the  funicle  joints  subequal,  a  little  longer  than 
thick,  4,  5,  and  G  somewhat  shorter  than  1,  2,  and  3,  the  scape  short, 
not  extending  to  middle  ocellus,  blue  black,  i)edicel  rounded,  blue- 
black.  Thorax  with  complete,  but  not  sharply  defined,  parapsidal 
grooves.  Wings  hyaline,  the  veins  brown,  the  marginal  vein  as  long 
as  the  snbmarginal,  the  stigmal  and  postmarginal  veins  short,  equal 
in  length,  the  stigmal  slightly  curved,  ending  in  a  short  knob.  Abdo- 
men oblong,  as  long  as  the  thorax. 

Habitat. — Punduloya,  Ceylon. 

Type. — No.  3260,  U.S.N.M.  One  male  specimen,  supposed  by  Mr.  B. 
Ernest  Green  to  have  been  reared  from  Tachardia  albizzia^. 

For  the  suggestion  as  to  the  synonymy  of  Walsh's  genus  Antigaster 
with  A7iastatu8  the  writer  is  indebted  to  Mr.  Ashmead. 

StiVjlaTiiily  ICL^VCIIIST'I>rJF:. 
Genus  EUPLECTRUS,  Westwood. 
Euplectrusy  Wkstwood,  Lond.  Edin.  Pbil.  Mag.,  I,  1832,  p.  128. 

EUPLECTRUS  CEYLONENSIS,  new  species  (Howard). 

Female. — Length,  2.8  mm. ;  expanse,  6.3  mm.  Resembles  closely  E. 
furniusj  Walker  (JBritish  West  Indies).  Stout,  shining,  bristly;  pedi- 
cel of  antenna3  with  a  pair  of  long,  stout  bristles  at  base,  and  another 
pair,  longer  and  stouter,  at  tip;  mesonotum  strongly  shagreened,  with 
two  strong  elongate  longitudinal  depressions  just  anterior  to  tip  of 
scutellum;  axillfc  with  strong  and  very  broad  depressions  at  articu- 
lation with  scutellum;  scutellum  nearly  smooth,  very  faintly  aciculate; 
nearly  all  of  thoracic  bristles  whitish,  the  pair  next  the  tegulae  black. 
Proc.  K  M.  95 41 
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Color  black;  aiiteniial  scape  and  pedicel  honey-yellow,  Hagelhini  brown; 
tegulie  and  mouth  i)arts  and  all  lega,  including  coxa*,  honey-yellow;  a 
large  honey-yellow  spot  on  venter  of  abdomen;  indications  of  acorrcs 
X>onding  dorsal  si>ot,  which  is  fainter  in  some  si)eeimens  than  in  others; 
wings  hyaline.  The  male  does  not  dift'er,  except  sexually,  from  the 
female. 

Differs  from  tLfurnins  mainly  in  the  more  i)ronounced  sculpturin<?  of 
the  mesonotum,  in  the  greater  size  and  depth  of  the  uotal  impressiona, 
and  in  the  greater  length  and  strength  of  the  bristles. 

Typea, — No.  32G1 ,  U.S.N.M.  Many  male  and  female  specimens  reared 
from  the  larva  of  Evproctis  fraterna  by  E.  Ernest  Green,  Punduloya, 
Ceylon. 

Hul>lhiiiil5r    KTC'X^H^DON-IISrJE:. 
Genus   HOLCOPELTE,  Forster. 
Holcopelie,  FOkster,  Hymen.  Stud.,  II,  78,  1856. 

A  species  of  this  genus,  in  almost  unrecognizable  condition,  labeled 
as  having  been  reared  from  Tachardia  albizzice^  was  among  the  parasites 
received.  All  of  the  species  of  this  genus  are  hyperparasites,  and  this 
spe<*ies  may  have  for  its  host  one  of  the  foregoing  insects  described  as 
parasitic  VL\yo\\  Tachardia, 

Genus  TETRASTICHUS,  Haliday. 
Tetrastich H8,  Haliday,  Trans.  Knt.  Soc.  Lond.,  Ill,  297,  1843. 

Several  specimens  of  an  unrecognizable  species  of  this  genus  were 
also  found  in  this  collection,  also  labeled  as  having  been  reared  from 
Tachardia  alhizziw.  The  species  of  this  genus  are  also  hyperparasites 
without  exception,  so  far  as  known,  and  the  true  host  of  Mr.  Green's 
forms  to  be  found  among  the  larger  parasites  which  he  reared  from  the 
lat*  insect. 

Family  MYMAEIDJE. 

Admitting  family  rank  for  this  interesting  group  of  extremely  minute 
parasitic  llymenoptera,  as* originally  proposed  by  Haliday  and  later 
adopted  by  Ashmead,  it  is  deemed  advisable  at  the  present  time  to 
estiiblish  two  subfamilies,  the  first  of  which,  called  the  Mymarinse, 
including  those  forms  which  have  4-jointed  tarsi,  will  contain  the  genera 
Mijmar^  J^ustochus,  DorielytuSj  Coamocoma^  CaraphractuSj  Stictathrix^ 
AnapheHj  Anagrus,  and  Polyyiema;  while  the  second,  which  may  be 
called  the  Gonatocerina3,  and  contains  those  forms  which  have  5jointed 
tarsi,  will  include  the  genera  Gonatocerus^  Camptoptera,  Ooctonus, 
LimaciSy  Alaptiis,  and  Litus, 
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ANTHEMUS,  nevy  genua  (Ho>A^ard>. 

Male^ — Antenna?,  9jointed;  scape  and  bulla  plainly  differentiated, 
pedicel  longer  and  broader  than  first  funicle  joint;  fanicle  joints  sub- 
equal  in  length  and  breadth,  about  twice  as  long  as  broad,  each  with  a 
single  whorl  of  very  long  hairs.  Club  attenuate  at  tip,  as  long  as  three 
preceding  funicle  joints  together,  undivided,  and  furnished  with  long 
Lnirs  like  the  funicle  joints — the  hairs,  however,  being  irregularly 
placed.  Eyes  distajit,  naked;  ocelli  large,  placed  in  a  nearly  straight 
line;  abdomen  sessile,  tarsi  4-jointed,  wings  as  with  Anagyrus. 

Female. — Antenuje  8  jointed,  pedicel  swollen,  two  and  a  half  times  as 
long  as  wide,  first  funicle  joint  one-third  as  long  as  pedicel,  much  nar- 
rower, subcylindrical ;  second,  third,  fourth,  and  fifth  funicle  joints 
increasing  gradually  in  length  and  width;  club  long  ovate,  longer  than 
three  preceding  funicle  joints  together,  slightly  wider  than  fifth  funicle 
joint,  undivided;  funicle  and  club  with  very  sparse  and  short  hairs; 
ovipositor  slightly  extruded;  in  other  respects  resembles  male. 

ANTHEMUS  CHIONASPIDIS,  new  species  (Howard). 

Male  mid  female, — Length,  0.636  mm. ;  exi)anse  to  tip  of  wings,  1.S5 
mm.;  expanse  to  tips  of  cilia,  1.72  mm.  General  color  yellow  brown; 
darker  at  sides  and  base  of  abdomen  and  at  sides  of  metanotum;  eyes 
dark  purple,  ocelli  lighter,  reddish.  Legs  honey-yellow,  hind  femora 
darker.  Funicle  joints  of  male  antennae  somewhat  fiask-shaped,  the/ 
swelling  of  each  joint  at  the  insertion  of  the  whorl  of  hairs  giving  a 
slightly  constricted  ai)pearance  to  the  distal  half  of  the  joint;  hind 
wings  with  no  discal  cilia,  except  a  single  row  of  about  six,  extending 
from  the  end  of  the  vein  halfway  to  tip  of  wing;  discal  cilia  of  fore 
wings  dense  and  strong. 

Types. — No.  3262,  U.S.N.M.  Many  male  and  female  specimens  reared 
by  E.  Ernest  Green,  Punduloya,  Ceylon,  from  Chiona^pis  graininis. 

Siibftimiiy  oo]srATOCP:r^i]sr!^::. 

Genus  LITUS,  Haliday. 

LiiuBy  Haliday,  Ent.  Mag.,  I,  269,  1833. 

LITUS  ENOCKI,  new  species  (Howard). 

Female, — Length,  0.279  mm.;  expanse  to  tip  of  wings,  0.79  mm.; 
expanse  to  tips  of  cilia  1.02  mm.  Scape  and  pedicel  swollen,  funicle 
joints  attenuate,  first  and  second  subequal  in  length,  each  about  as 
long  as  pedi(rel;  third  and  fourth  a  little  shorter,  fifth  and  sixth  still 
shorter,  slightly  swollen;  club  longer  than  three  preceding  joints 
together,  slightly  broader,  elongate  ovate  in  shape.  Color  dark  brown, 
legs,  antennal  scape,  and  pedicel  lighter,  abdomen  lighter  near  base 
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below.    Wiugs  faintly  infuscated,  especially  near  base.    Body  stout, 
compact,  abdomen  sessile,  thorax  ratlicr  strongly  arched. 

Type.—^o,  3203,  U.S.N.M.  Two  female  specimens  reared  by  Mr.  E. 
Ernest  Green,  Punduloya,  Ceylon,  from  Eriococcus.  Named  for  Mr. 
Fred.  Enock,  of  London,  who  has  devoted  considerable  attention  to  the 
Mymaridib  and  has  made  the  most  beautiful  slide  mounts  of  these 
minute  creatures  which  I  have  seen. 

Family  ICHNEUMONID.E. 

Sni3ikraiiy  ofiiio:n^i:n"je. 
Genus  CHAROPS,  Holmgren. 
CharopSf  Holmgren,  Svensk.  Akad.  HancU.,  1858,  n.  S,  39. 

CHAROPS  ERYTHROGASTER,  new  species  (Ashmead). 

Female. — Length,  6.5  mm.  Head,  thorax,  and  antennae,  except  scape 
beneath,  black,  clothed  with  a  fine  grayish  pubescence;  scape  beneath, 
legs,  except  middle  and  hind  coxae,  and  abdomen,  except  petiole,  rufous; 
middle  and  hind  coxae,  and  petiole  black,  first  joint  of  hind  trochanters, 
extreme  base  of  hind  femora,  and  tarsi  more  or  less  dusky;  mandibles, 
palpi,  and  tegulae  whitish.  The  head,  anteroi)08teriorly,  is  thin,  with 
the  vertex  acute;  eyes  subreniform;  antennae  filiform,  extending  to  the 
second  abdominal  segment,  with  several  of  the  ante-penultimate  joints 
transverse,  about  three  times  wider  than  long.  Thorax  short  ovate, 
closely,  opaquely  punctate,  without  parapsidal  furrows,  the  metathorax 
abrupt,  without  carinje,  the  spiracles  oval.  Wings  hyaline,  the  veins 
brown-black,  the  stigma  narrow,  lanceolate,  the  third  discoidal  cell 
longer  than  the  first,  the  second  recurrent  nervure  joining  the  cubitus 
behind  the  transverse  cubital  nervure.  Abdomen,  with  the  petiole, 
twice  as  long  as  the  thorax,  compressed,  the  petiole  as  long  as  the 
middle  femur,  the  body  of  abdomen  more  than  twice  as  long  as  the 
petiole,  the  ovipositor  hardly  projecting,  with  black  sheaths. 

Male. — Length,  6  mm.  Agrees  with  the  female,  except  that  all  coxae 
are  black,  the  middle  Jegs  are  more  or  less  piceous,  the  hind  legs  black, 
while  the  abdomen,  except  the  ventral  membranous  part,  is  entirely 
black. 

Habitat — Punduloya,  Ceylon. 

Type, — yo.  3264,  U.S.N.M.  One  female  and  one  male,  bred  by  Mr. 
E.  Ernest  Green,  from  the  larva  of  Euterota,  sp. 

Sublaxriily  CRYIPTIN^^EJ. 
Genus  HEMITELES,  Gravenhorst. 
Hemiteles,  Gravenhorst,  Ichn.  Ear.,  II,  p.  780,  1829. 

HEMITELES  BRACHYCYTTARI,  new  species  (Ashmead). 

Female. — Length,  5  mm.;  ovipositor  about  one  third  the  length  of 
abdomen.  Head  and  thorax  black,  minutely,  closely  punctate;  clypeus 
polished,  impunctate;  mandibles,  palpi,  annulus  on  antennae,  superior 
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margin  of  scape,  anterior  and  middle  coxse,  annulns  at  base  of  bind 
tibisB,  and  tbe  apical  margins  of  first,  second,  tbird,  fourth,  and  sixth 
segments  of  abdomen  white;  rest  of  legs,  except  bind  tibiie  and  tarsi, 
reddish  yellow.  Head  with  the  occiput  concave,  polished,  the  eyes 
very  large,  occupying  the  whole  side  of  the  bead ;  antennae  very  slightly 
thickened  toward  apex,  26-jointed,  the  flagellar  joints  1  to  3  long, 
<*yliudrical,  subequal,  the  fourth  about  two-thirds  as  long  as  the  thir.l, 
tbe  fifth  and  beyond  gradually  becoming  shorter  and  shorter  so  that 
the  terminal  joints  are  not  longer  than  wide.  Thorax  with  xiarapsidal 
grooves,  the  metatborax  areolated  but  with  the  lateral  longitudinal 
carina?  wanting.  Abdomen,  except  petiole  and  the  apical  margins  of 
segments,  as  before  mentioned,  blacii,  the  petiole,  except  the  white 
apical  margin,  reddish  yellow,  the  second  and  third  segments,  except 
tbe  white  apical  bands,  ai*e  closely,  opaquely  shagreened,  while  the 
X)etiole  and  the  rest  of  the  segments  are  smooth  and  shining. 

Habitat, — Punduloya,  Ceylon. 

Type. — No.  3265,  U.S.N.M.  One  female,  reared  by  Mr.  E.  Ernest 
Green  from  the  larva  of  Bracliycyttariis  suhtcralbatus^  Hampson. 

Siibfainily  I>IM:r»Li:N^^*:. 
Genus  POLYSPHINCTA,  Gravenhorst. 
Polysphincia,  Gravenhorst,  Hymen.  Eur.,  Ill,  1829,  p.  112. 

POLYSPHINCTA   CEYLONICA,  new  species  (Ashmead). 

Female. — Length,  4  mm.'  Polished  black;  scape  beneath,  mesoplenra 
and  scutelluni  red;  mandibles,  palpi,  teguhv,  and  legs,  except  a  spot 
at  apex  of  hind  tibije,  and  hind  tarsi,  except  first  joint  toward  base, 
which  are  fuscous,  white.  Wings  hyaline,  the  stigma  and  veins  brown. 
Metanotum  with  two  median  carinae. 

Habitat, — Punduloya,  Ceylon. 

Type. — No.  32G6,  U.S.N.M.  One  female,  reared  by  Mr.  E.  Ernest 
Green  from  an  unknown  spider. 

Family  BRACONII)^. 

Hubthinily    liTtA^Caj^l^JK. 

Genus   BRACON,  Fabrieius. 

liracon,  Fabricius,  Syst.  Piez.,  p.  102,  1804. 

BRACON   GREENI,  new  species  (Ashmead). 

Female. — Length,  2.5  to  3  mm.;  ovipositor  two-thirds  length  of 
abdomen.  Brownish  yellow;  disk  of  metatborax,  extreme  apex  of  sec- 
ond abdominal  segment  and  large  dorsal  blotches  on  third  and  fourth 
segments  black.  Head  and  thorax  subopaque,  almost  smooth ;  antennje 
24-jointed,  brown-black,  and  nearly  as  long  as  the  body.  Wings  li va- 
line, the  stigwa  and  veins  brown,  the  second  branch  of  tbe  radius 
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about  three  times  as  long  as  the  first,  the  second  siibinarginal  cell 
being  a  little  longer  than  the  first;  the  recurrent  uervure  joins  the  first 
sabmarginal  cell  a  little  beyond  its  apical  third.  Abdomen  broadly 
ovate  and  shagreened,  the  segments  2  to  4  subequal.  the  f(»llowiiig  a 
little  shorter. 

Male, — Length,  2  to  2.5  mm.  Agrees  with  the  female,  except  that 
the  autennje  are  25-jointed,  longer  than  the  body,  while  segments  3 
to  5  above  are  black. 

Habitat — Punduloya,  Ceylon. 

Types, — No.  3267,  U.S.N.M.  Three  females  and  two  males,  rei)ort4Mi 
by  Mr.  E.  Ernest  Green  as  having  been  bred  from  Tachardia  aibizzut. 
It  is  likely,  however,  that  he  was  deceived  in  this,  and  that  the  tiiieid 
larva  mentioned  in  the  introduction  as  preying  ui)ou  the  Tachardia  is 
in  reality  the  host  of  this  Bracon. 

APHRASTOBRACON,  new  genus  (Ashmead). 

Wings  amjde,  the  transverse  median  nervure  received  by  the  median 
cell  before  its  apex,  the  submedian  cell  on  the  exteruomedial  nervure 
therefore  distinctly  shorter  than  the  median;  marginal  cell  extending 
to  tip  of  wing;  wings  with  the  submedian  cell  very  short,  less  than 
one-third  the  length  of  the  median.  Head  transverse,  the  occiput 
immargined;  eyes  very  large,  occupying  the  whole  side  of  the  head, 
the  face  in  consequence  very  narrow;  maxillary  palpi  5-jointed,  labial 
palpi  3-jointed;  otherwise  as  in  typical  species  of  Bracon. 

It  is  extremely  difficult,  according  to  our  present  classification,  to 
decide  to  which  subfamily  of  the  Braconidie  this  remarkable  genus 
belongs.  It  belongs  to  Wesmael's  division  Cyclostomi,  and  on  account 
of  the  immargined  occiput  is  allied  to  the  subfamilies  Braconinse  and 
Exothecinie,  but  on  account  of  the  shortness  of  the  submedian  cell, 
which  readily  distinguishes  the  genus  from  all  others  yet  described,  it 
will  not  fit  into  either  of  these;  the  former  has  the  submedian  antl 
median  cells  equal,  while  in  the  latter  the  submedian  cell  is  the  longer. 
It  may  therefore  represent  a  new  subfamily  if  the  length  of  these  cells 
is  still  to  be  considered  of  primary  importance. 

At  present  I  i)refer  to  place  it  in  the  subfamily  Braconina?,  since 
I  am  inclined  to  believe  that  too  much  importance  has  been  given  to 
the  length  of  the  basal  cells. 

APHRASTOBRACON   FLAVIPENNIS,  new  species  (Ashmead). 

Male, — Length,  4.5  mm.  Brownish-yellow;  eyes  black,  very  largo, 
occupying  the  whole  side  of  the  head  and  leaving  the  face  very  narrow. 
Antennte  about  48-jointed,  as  long  as  body,  brown-black,  the  scape 
and  pedicel  beneath  brownish-yellow;  the  scape  is  about  three  times 
as  long  as  thick,  the  pedicel  very  small,  the  first  joint  of  flagellum 
longer  than  wide  and  tbe  longest  flagellar  joint,  the  others  all  being  a 
little  wider  than  long.     The  head  and  thorax,  except  the  face,  which  is 
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finely  shagreeiied,  are  smooth  and  shining,  the  parapsidal  furrows 
complete.  The  abdomen  is  oblong,  the  second  segment  with  a  basal 
triangular  elevation,  the  first  being  grooved  at  the  sides  and  forming 
a  wedge-shaped  plate;  the  third  and  fourth  segments  are  delicately 
sculptured.  Wings  large,  yellowish -hyaline;  the  costa,  stigma,  and 
veins  yellow.  The  submedian  cell  is  shorter  than  the  median,  the 
recurrent  nervure  joins  the  first  submarginal  cell  at  its  apical  fifth,  the 
second  abscissa  of  radius  is  about  two  and  one-half  times  as  long  as 
the  first,  the  second  transverse  cubitus  being  scarcely  longer  than  the 
first  abscissa  of  the  radius,  making  the  second  submarginal  cell  very 
narrow. 

Habitat. — Punduloya,  Ceylon. 

Type. — No.  3208,  U.S.N.M.  One  male  specimen  bred  from  Tachardia 
alhizzice  by  Mr.  E.  Ernest  Green. 

Su>)l^iTiily  ]VTICROOAS'rKRi:N^^E:. 
Genus  APANTELES,  Forster. 
Apanielea,  FOrster,  Verb.  pr.  Rheinl.  Xatnr.  Ver.^  p.  245,  1862. 

APANTELES  PRATAP^,  new  species  ( Ashmead). 

Female. — Length,  2.5  mm.  Black,  shining,  tbe  head  and  thorax 
ratlier  densely,  confluently  punctate;  scape,  pedicel,  and  flagellum 
beneath  for  two-thirds  its  length,  and  legs,  except  hind  coxa^,  brownish- 
yellow,  the  extreme  tip  of  hind  tibije  and  hind  tarsi  subfuscous;  palpi 
and  tegulie  white;  abdomen,  except  i)late  on  first  segment,  and  apex 
brownish-yellow.  Face  subconvex,  with  a  slight  median  ridge;  antennae 
a  little  longer  than  the  body;  postscutellum  with  two  foveolfe;  meta- 
thorax  rugulose,  without  carina?.  Wings  hyaline,  the  stigma  and  veins 
brown,  the  upper  side  of  tbe  areolet  open,  two  thirds  the  length  of  the 
first  branch  of  radius,  the  submedian  cell  as  much  longer  than  the 
median  cell  as  the  length  of  the  second  discoidal  cell.  Abdomen  short, 
hardly  as  long  as  the  thorax,  the  ovipositor  very  short,  not  projecting 
beyond  the  tip  of  abdomen,  plate  of  first  segment  twice  as  long  as 
wide,  sparsely  punctate,  the  sides  parallel;  second  segment  more  than 
twice  as  long  as  the  third,  with  a  median  carina. 

Habitat. — Punduloya,  Ceylon. 

Types.— ^o.  3200,  U.S.N.M.  Five  female  specimens  bred  by  Mr.  B. 
Ernest  Green,  from  larva  of  Pratapa  (leva. 

APANTELES   TIVACHOL-ffi,  new  species  (Ashmead). 

Female. — Length,  2.5  to  3  mm.  Agrees  well  with  the  preceding 
species,  except  that  only  the  two  basal  joints  of  antennae  are  brownish- 
yellow.  The  legs  are  brownish-yellow,  but  all  the  coxjb  are  black,  while 
the  apex  of  hind  femora,  apex  of  their  tibia*  and  their  tarsi  are  fuscous; 
the  scutellum  is  smoother;  the  abdomen  is  as  long  as  the  thorax  and, 
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except  v'enter,  the  membranous  margins  of  first  and  second  segments 
and  lateral  dorsal  spots  on  third  and  fourth  segments,  which  are  yellow 
and  sometimes  confluent,  is  black;  the  plate  of  first  segment  is  long 
trapezoidal,  more  than  twice  as  long  as  wide  at  apex  and  shagreened 
apically ;  the  second  segment  is  as  long  as  the  fourth,  feebly  shagreeued ; 
the  third  is  very  short. 

Male. — Length,  2.5  mm.  Agrees  well  with  female,  except  that  the 
antennaj  are  longer,  entirely  black,  while  the  abdomen  is  smaller,  nar- 
rower and  except  the  basal  half  of  venter  and  lateral  margins  of  basal 
^^egment,  wholly  bla<!k;  the  second  segment,  as  well  as  the  following, 
smooth  and  polished. 

Habitat, — Punduloya,  Ceylon. 

Types. — No.  3270,  U.S.N.M.  Thirty-six  females  and  fourteen  males 
bred  by  Mr.  E.  Ernest  Green  from  larva  of  Tivachola  plagiaia^  Walker. 
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AN  ANNOTATED  LIST  OF  BIRDS  OBSERVED  ON  THE  ISLAND 
OF  MARGARITA,  AND  AT  GUANTA  AND  LAGUAYRA, 
VENEZUELA. 


By  WiBT  Robinson, 

First  Lieutenant,  Fourth  U.  S.  Artillery, 

With  critical  notes  land  descriptions  of  new  species, 
By  Charles  W.  Richmond. 

Assistant  Curator,  Department  of  Birds. 


I.  BIRDS  OF  THE  ISLAND  OF  MARGARITA.  VENEZUELA. 

DuRiRa  the  winter  of  1894-1895,  in  anticipation  of  a  vacation  in  the 
following  summer,  I  was  casting  about  in  my  mind  for  a  suitable  local- 
ity to  visit,  when  I  received  a  note  from  Mr.  C.  AV.  Richmond,  of  the 
U.  S.  National  Museum,  calling  my  attention  to  a  brief  notice  in  the 
Ibis  for  January,  1895,  in  which  Dr.  P.  L.  Sclater  suggested  to  orni- 
thologists the  advisability  of  turning  their  attention  to  the  Island  of 
Margarita,  off  tbe  coast  of  Venezuela,  as  a  field  hitherto  unworked. 
That  this  suggestion  was  justified,  the  results  of  my  visit  fully  demon- 
strate. 

Margarita  can  be  reached  from  Laguayra  or  from  Trinidad.  Plying 
fortnightly  between  these  points,  and  touching  at  many  small  interme- 
diate ports,  are  two  little  steamers  of  the  Carenero  Railway  and  Navi- 
gation Company's  line.  These  leave  passengers  and  mails  at  Porlamar, 
tlie  only  town  of  importance  on  the  south  shore  of  the  island.  Many 
steamers  bound  westward  from  Trinidad  touch  at  Carupano  on  the 
Venezuelan  coast,  from  which  port  small  vessels  are  constantly  crossing 
to  Margarita. 

I  arrived  at  Laguayra  on  June  20,  but  could  not  get  a  steamer  to 
Margarita  until  the  27th,  so  spent  the  week  collecting  in  the  vicinity  of 
the  town.  I  found  all  of  the  birds  molting  and  in  very  i)oor  plumage, 
so  after  the  first  two  days  I  confined  my  attention  to  butterflies  and 
reptiles,  getting  some  700  of  the  former  and  40  of  the  latter. 

On  the  morning  of  Sunday,  June  30,  my  little  steamer  anchored  about 
a  mile  from  the  beach  at  Porlamar  and  I  was  shortly  taken  ashore  in  a 
small  boat,  landed  at  8  o'clock,  secured  cjuarters,  and  within  half  an 
hour  was  shooting  birds  in  the  scrub. 

The  Island  of  Margarita  lies  about  midway  between  Laguayra  and 
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Trinidad,  and  only  some  17  miles  distant  from  the  nearest  point  of  the 
Venezuelan  coast.  Its  greatest  length  from  east  to  west  is  42  miles^ 
and  its  greatest  breadth  from  north  to  south  20J  miles.  It  consists  of 
two  i>ortions  connected  by  a  narrow  isthmus  12  miles  in  length;  the 
western  being  an  irregular  quadrilateral  12  miles  long  by  9  miles  broacU 
and  the  eastern  a  pentagon  some  20  miles  across.  In  the  western  por- 
tion some  almost  barren  peaks  rise  to  a  height  of  2,300  feet. 

Porlamar  (formerly  Pueblo  de  la  Mar)  is  on  the  southern  shore  of 
the  eastern  portion.  The  adjacent  country  along  the  coast  and  for  some 
three  miles  back  is  fiat  or  gently  rolling;  the  vegetation  much  like  that 
of  Cura^»ao,  with  small,  scrubby,  thorn  trees,  several  species  of  post  cacti 
{Cerem)j  which  are  now  and  then  laden  with  a  deliciously  scented  orchid 
(Epidendrum^  sp.),  thickets  of  the  detestable  prickly  tuna  (Opun^ia  tuna)^ 
whose  pain-producing  thorns  are  ever  ready  to  enter  the  flesh,  and 
other  irritating  plants  of  the  pineapple  and  nettle  families.  At  points 
along  the  beach,  shallow  salt  lagoons  occur,  which  are  fringed  with  a 
scant  growth  of  mangroves. 

About  3  miles  inland  foothills  begin,  which  rise  by  leaps  to  a  central 
peak,  3,240  feet  in  height.  Its  summit  is  constantly  enveloped  in  clouds^ 
whose  condensed  moisture  drips  and  trickles  from  every  leaf  and  branch, 
and  collecting,  tumbles  down  its  precipitous  sides  in  beautifully  limpid 
streams,  abounding  in  large  crayfish.  The  streams  on  the  southern 
slope  unite  and  pass  seaward  down  a  fertile  valley — "El  Val'e  del 
Esi)fritii  Santo" — by  a  tortuous  channel  which  enters  the  sea.i^  short 
distance  east  of  Porlamar.  During  the  rainy  season  the  water  reaches 
quite  to  the  sea,  but  at  the  time  of  my  visit  th^  demands  of  the  "ac^- 
quias,-'  or  irrigation  ditches,  and  the  thirsty  soil  of  the  flat  coast  region 
empty  the  bed  several  miles  back  and  only  a  few  stagnant  i)ools  occnr 
here  and  there,  filled  with  multitudes  of  small  gasping  minnows,  muck 
like  the  little  mummichogs  of  our  tide-water  brooks. 

Porlamar  has  an  excellent  supply  of  water  piped  from  the  mountain 
slopes  in  rear  of  El  Yalle,  but  at  other  points  on  the  island  water  is 
extremely  scarce.  Three  miles  west  of  Porlamar  in  a  desert  of  cactus 
is  a  solitary  water  hole,  or  *^posa,"  a  spot  which  we  would  designate  as 
"mud  puddle,"  a  scant  sui)ply  of  foul-looking  water  at  the  bottom  of  a 
crater  like  depression,  whose  slopes  are  trodden  smooth  by  the  feet  of 
the  goats  that  come  for  water.  To  this  place  during  the  heat  of  the  day 
came  hordes  of  doves  and  pigeons  to  drink. 

By  the  aid  of  irrigation,  quantities  of  fruits,  plantains,  cassava,  sugar 
cane,  and  corn  are  raised  in  El  Valle;  there  are  many  groves  of  man- 
goes and  cocoanut  palms.  The  stream  is  thickly  bordered  with  trees, 
and  the  mountain  slopes  in  rear  are  covered  with  heavy  forests. 

The  principal  occupations  of  the  inhabitants  of  the  interior  are  the 
conversion  of  the  sugar  cane  into  rum  and  the  manufacture  of  jwttery 
and  roofing  tiles.  Those  who  live  near  the  coast  are  mainly  engaged 
in  fishing,  and  with  nets,  seines,  and  hooks  capture  an  astonishing 
variety  of  fish,  many  being  of  remarkable  shape  and  brilliant  color. 
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The  populatiou  of  the  island,  according  to  the  census  of  1873,  was 
31,000,  and  was  increasing,  so  that  it  is  now  estimated  at  40,000.  I 
found  the  inhabitants  most  kind  and  hospitable. 

Lying  between  Margarita  and  the  mainland  are  two  small  islands, 
Cubagua  and  Coche,  which  for  want  of  water  are  practically  deseri . 

The  mainland,  which  is  in  plain  sight  from  Margarita,  is  a  long  chain 
of  waterless,  barren,  and  desolate  mountains. 

I  collected  in  the  vicinity  of  Porlamar  during  the  eight  days  from 
June  30  to  July  7,  then  moved  to  El  Valle,  where  I  spent  a  week, 
returning  to  Porlamar  on  July  15,  and  leaving  the  island  on  the  20th. 
During  the  latter  part  of  my  stay  I  was  hourly  expecting  my  steamer, 
so  could  not  go  any  distance  from  the  town.  I  lost  one  day  by  being 
lamed  by  the  prick  of  the  thorn  of  a  melon  cactus.  In  sixteen  days' 
collecting  I  obtained  two  hundred  skins,  getting  specimens  of  every 
land  bird  that  I  observed  in  a  state  of  freedom  except  the  two  common 
vultures  and  a  caracara  eagle.  A  few  birds  were  in  good  plumage,, 
but  the  majority  were  worn,  and  the  humming  birds  were  in  full  m<ilt 
when  I  left. 

As  would  naturally  be  inferred  from  the  great  difference  in  the  char- 
acter of  the  vegetation  at  different  parts  of  the  island,  the  bird  life  at 
these  points  also  varied.  Thus  the  gulls,  terns,  skimmers,  cormorants, 
pelicans,  herons,  plover,  and  turnstones  were  found  along  the  beaclu'* 
and  nowhere  else;  Ortalis^  Amazona^  Amazilia^  Ghiroxiphia,  Arbelo- 
rhina,  Vireo,  and  PlatycichJa  were  confined  to  the  heavy  forest  region; 
Tkamnophilus  and  Bendroplex  were  found  everywhere;  UupsychortyXy 
Columha,  and  Speotyto  were  found  only  in  the  flat  coast  region;  Coliim- 
bigalUna  rufipennis^  Diplopterus,  Volatiniaj  TachyphomiSj  and  Tanagra 
were  found  only  on  the  mountain  slopes  not  heavily  wooded,  and  tlio 
remaining  species  were  found  at  all  points  except  in  the  forests. 

In  addition  to  the  birds,  1  secured  specimens  of  a  monkey  {Cehxis 
apella)  whose  fur  emitted  a  very  pleasant  musky  perfume;  a  rabbit 
something  like  ours,  but  without  the  cotton  tail  {Lep^is  brasiliemis); 
a  red  squirrel,  "ardito"  (t^eiurus  (vstuans  hoffmanni)^  a  rat  [Mus).  a 
spiny  rat  {Loticheres),  an  opossum,  "rabo  peiado"  (Didelphys  murina)^ 
the  native  name  implying  skinned  or  hairless  tailj  and  two  small  bats 
( Vesperugo  parvulus  and  JSchizostoma  megalotes).  A  deer  occurs  and 
the  common  mouse  and  other  small  mammals. 

The" literature  of  Margarita  is  meager.  Dr.  A.  Ernst^  gives  a  partial 
list  of  the  plants  of  the  island,  but  this  is  the  only  scientific  reference 
to  its  flora  or  fauna  that  I  have  been  able  to  find.  However,  all  of  tlie 
few  travelers  who  have  written  of  Margarita  refer  to  its  birds.  Thus, 
M.  Lavaysse^  writes: 

From  Pueblo  (le  la  Mar  to  Pampatar  »►  »  *  humming  birds  and  the  harmonious 
notes  of  other  tropical  birds  diverted  my  attention. 

>Cariicas,  1881,  Ksbozos  de  Venezuela. 

-"A  statistical,  commercial,  and  political  description  of  Venezuela,  Trinidad,  Mar- 
garita, and  Tobago,"  London,  1820,  p.  146.  ^ 
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Again,  Capt.  W.  J.  Adam,^  in  allading  to  the  portion  of  liis  journey 
from  Juan  Griego  to  Forte  Norte,  says: 

As  we  proceeded,  we  saw  several  flocks  of  a  small  species  of  Parrot,  called  by  the 
natives  Paroquetta:  the  bill,  wiugs,  and  plumage  are  uniformly  gray;  they  are  apt 
scholars,  and  quickly  taught  to  imitate  the  varieties  of  the  human  voice.  We  al.so 
saw  the  bird,  from  its  cry  called  Tropyall,  w  bird  much  sought  for,  about  the  size  of 
our  common  thrush ;  it  has  a  bright  yellow  top,  with  breast  of  the  same  color,  whil:$t 
the  wings  and  back  exhibit  a  mixture  of  white,  red,  and  black;  its  plumage  is 
highly  prized  as  an  ornament  by  the  Indian  chiefs  on  the  Maine.  The  biilliant 
colors  of  the  woodpecker  frequently  arrested  our  attention,  and  a  numerous  list  of 
other  kinds  which  it  would  be  foreign  from  my  present  purpose  to  notice. 

Finally,  the  late  Dr.  John  F.  Chittenden,^  speaking  of  his  ride  from 
Pampatar  to  Porlamar,  says: 

But  the  most  interesting  feature  in  my  ride  was  certainly  the  marvelous  collection 
of  birds  of  every  variety  and  the  gayest  plumage.  I  never  saw  so  many  together  ont 
-of  au  aviary.  Troupials,  hummin;r  birds,  and  sonie  in  full  song,  the  '^rossignol'^ 
X)ointed  out  to  me  is  probably  a  troglodyte,  but  to  me  appeared  larger  than  the 
'' Oiseau  de  Bon  Dieu"of  Trinidad.  The  song  is  most  melodious  aud  comprises 
many  different  notes,  but  not  equal,  of  course,  to  the  nightingale  of  Europe. 

At  another  point  he  refers  to  the  large  flocks  of  pelicans  alon^  the 
coast. 

From  these  extracts  it  is  seen  that  before  my  visit  our  knowledg^e  of 
the  ornithology  of  this  island  was  limited  to  tlie  facts  that  bird  life  there 
was  abundant,  and  that  there  occurred  the  pelican,  the  troupial.  and 
certain  undetermined  species  of  parrakeet,  woodpecker,  humming  bird, 
and  mocking  bird  (the  '*  rossignol"  of  Dr.  Chittenden). 

Of  the  71  species  determined  by  my  observations,  17  are  water  birds, 
and  include  an  undescribed  form,  and  54  are  land  birds  including  no 
less  than  ten  new  species. 

In  addition  to  the  73  species  enumerated  below,  I  observed  an  unde- 
termined i)lover,  a  flock  of  large  waders  which  at  a  distance  resembled 
willeta,  and  several  species  of  large  herons,  but  no  other  land  birds- 
The  natives  described  others  to  me,  but  I  am  unable  to  identify  the 
birds  from  their  descriptions.  The  most  striking  among  them  was  the 
^Mldngaro,"  a  species  of  parrakeet  witli  a  longer  beak  than  C,  arngino- 
shs.  It  may  i)ossibly  be  the  bird  referred  to  by  Captain  Adam.  It  is 
to  be  found  at  the  harvest  season.  Another  bird,  the  "macagua,^ 
lives  on  the  mountain  slopes,  runs  on  the  ground  like  a  partridge,  is 
easily  decoyed  by  imitating  its  cnll,  and  is  tailless.  It  is  probably  au 
ant  thrush  (Formicarins)  or  a  tinamou. 

The  avifauna  of  Margarita,  as  far  as  represented  in  my  collection,  is 
wholly  derived  from  Venezuela.  No  purely  west  Indian  forms  are 
present.    In  a  very  few  cases  the  occurrence  of  a  species  in  Venezuela 


'"Journal  of  Voyages  to  Marguaritta,  Trinidad,  and  Maturin,  1819,  1820,"  Dublin, 
1824,  p.  22. 
2  Port  of  Spain  Gazette,  Trinidad,  Nov.  4,  1893. 
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id  yet  unproven,  but  its  pieseuce  in  Margarita  is  considered  pretty  good 
evidence  of  its  inhabiting  the  mainland. 

The  determination  of  the  species  was  undertaken  by  Mr.  Eichmond^ 
-who  is  therefore  responsible  for  the  names  used  in  the  following  list. 


Family  LAElDiE. 

1.  LARUS  ATRICILLA,  Linnaeus. 
LAUGHING  GULL. 

Native  name:  "  Guanaguanare. " 

Abundant  and  not  at  all  shy,  approaching  within  a  few  feet  to  pick 
up  the  bits  of  fish  tossed  to  them  by  the  fishermen.  My  specimen,  a 
female,  was  strongly  tinged  with  roseate  on  the  breast. 

2.  PHAfiTHUSA  MAGNIROSTRIS  (Lichtenstein.) 

LARGE-BILLED  TERN. 

Only  a  few  were  seen  along  the  beaches  of  Margarita,  but  at  the 
mouth  of  the  river  Manzanares  at  Oumand,  some  40  miles  distant,  I 
saw  them  in  swarms  attendiug  the  large  flocks  of  brown  pelicans  in 
their  fishing  parties. 

3.  ?  STERNA  EURYGNATHA,  Saunders. 
RED-BILLED  TERN. 

Common  along  the  beaches. 

[A  single  specimen  represented  in  the  collection  may  belong  to  this 
species.  It  is  almost  identical  in  color  with  acuflavidusj  except  that 
the  bill  is  yellow,  with  an  ill-defined  area  of  blackish  about  the  middle 
third  of  both  maxilla  and  mandible.  The  angle  of  the  mandible  is 
well  in  front  of  the  anterior  part  of  the  nostril,  thus  opposing  Saun- 
ders's description.  Rump,  upper  tail-coverts,  and  upper  surface  of  tail 
well  washed  with  gray,  darker  on  ends  of  the  tail  feathers.  The  long 
outer  wing  quills  are  replaced  by  pinfeathers,  thus  x)reventing  meas- 
urement of  this  part.  The  specimen  appears  to  be  immature.  "  Beak 
yellowish,  middle  third  black;  legs  black;  soles  of  feet  yellow.'^ 
O.  W.  R.] 

4.  STERNA  ANTILLARUM  (Lesson). 
LEAST  TERN. 

Abundant,  and  probably  with  young  in  July,  as  whenever  I  ap- 
proached the  sandy  flats  that  they  affected  particularly,  they  hovered 
around  me  screeching  incessantly  until  I  withdrew. 
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Family  KHYNCHOPIDiE. 

5.  RYNCHOPS   NIGRA,  Linnaus. 

BLACK  SKIMMER. 

Kot  until  the  day  before  my  departure  from  Margarita  did  I  observe 
tbia  skimmer.  1  was  strolling  along  tbe  beach  after  dark  on  a  very 
quiet  evening  when  not  a  breath  of  air  was  stirring,  and  the  little  swell 
pulsing  on  the  ocean  caused  no  more  than  a  thin,  silvery  sheet  of  water 
to  now  and  then  glide  over  the  smooth  sand  and  steal  back  as  qaietly 
as  it  had  come.  As  I  turned  at  one  spot  to  glance  back,  I  became 
aware  of  a  large  bird  flitting  by  so  close  that  I  could  distinctly  bear 
the  swish  of  its  wings.  In  a  few  seconds  another  passed,  and  stoopiog^ 
down  so  as  to  bring  it  in  relief  against  the  horizon,  I  easily  recognized 
it.  The  next  day  I  saw  others.  They  fly  with  their  wings  held  bi^h 
above  their  bodies,  and  prefer  to  skim  over  this  thin  sheet  of  water 
that  is  thrown  over  the  sands  by  the  waves  as  they  break.  They  leave 
a  distinct  ripple  in  their  wake. 

Family  PHALACEOCORAOID^. 

6.  PHALACROCORAX,  sp. 

CORMORANT. 

Native  name  "cotua." 

This  small,  dark,  and  glossy  cormorant  was  fairly  abundant  along 
the  beaches  of  Margarita,  but  no  specimens  were  sectored. 

Family  PELECANID^. 

7.  PELECANUS  FUSCUS,  Linnaeus. 

BROWN  PELICAN. 

Native  name  *'alcatraz." 

Abundant  at  Margarita  and  along  the  neighboring  coast  of  the  main- 
land, Ashing  at  times  in  parties  of  hundreds.  At  Margarita  they  always 
assembled  as  the  fishermen  drew  their  nets,  and  as  the  net  was  gradu- 
ally pursed,  a  steady  stream  of  pelicans  couM  be  seen  plunging  head- 
long from  the  air  into  the  water,  rising  and  plunging  again. 

Family  FREGATID^:. 

8.  FREGATA  AQUILA  (Linnaeus.) 

MAN-O'-WAR  BIRD. 

Native  name  "tijereta,"  i.  e.,  scissor- tail. 

Common  along  the  beaches,  the  piebald  young  and  the  darker  adults 
fishing  together.  Though  fishing  from  on  wing,  I  did  not  see  any  plunge 
into  the  water  like  the  pelicans,  but  swooping  over  the  spot  they  struck 
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ilowiiward  with  their  beaks  as  they  passed,  making  a  sound  like  that 
produced  by  an  arrow  shot  into  water.  They  invariably  rose  after 
<;atching  the  fish,  and,  tossing  it  up,  dexterously  adjusted  it  before 
swallowing  it.  I  daily  saw  them  associated  wiTh  black  vultures  soaring 
at  a  great  height  over  the  cactus  thickets  west  of  Porlamar. 

Family  ANATID^. 

9.  DENDROCYGNA,  sp. 

TREE  DUCK. 

In  the  lagoon  at  the  southeast  extremity  of  the  island,  I  saw  a  flock 
of  a  half  dozen  tree  ducks,  but  I  was  unable  to  approach  within  range. 
They  flew  off  toward  the  mainland. 

Family  AKDEIDiE. 

10.  GARZETTA  CANDIDISSIMA  (Gmelin). 

SNOWY  HERON. 

The  native  name  for  all  species  of  herons  is  "garza.'' 
In  the  lagoon  to  the  east  of  Porlamar,  I  saw  herons  of  several  kinds, 
but  obtained  only  this  and  the  following.    1  saw  other  snowy  lierons 
along  the  stagnant  pools  in  the  bed  of  the  stream  running  down  from 
El  Valle. 

11.  BUTORIDES  ROBINSONI,  new  species. 

MARGARITAN  GREEN  HERON. 

Although  I  saw  several  pairs  of  these  herons  among  the  dead  man- 
groves along  the  shores  of  the  lagoon,  I  shot  but  one  specimen,  as  I 
thought  it  was  the  same  as  our  B,  virescens. 

fTyp<'.— Male  adult,  No.  151635,  IT.S.N.M.;  Margarita,  July  7,  1895 j 
Wirt  Kobinson;  collector's  No.  446.  Cap  and  lengthened  occipital 
feathers  glossy  bottle  green,  some  of  the  feathers  washed  with  slate; 
sides  and  back  of  neck  slaty  drab,  tinged  with  fawn  color,  deeper  on 
back  of  neck;  ear-coverts  same,  mixed  with  cinnamon;  throat  buffy 
white,  with  a  row  of  black  spots  on  each  side  of  the  median  line;  sides 
of  throat  and  cheeks  edged  with  pale  cinnamon;  fore  neck  on  median 
line  (narrowly)  buify  white,  heavily  streaked  with  cinnamon  and  darker 
brown,  and  wavShed  with  fawn  color;  back,  rumj),  upi)er  tail-coverts, 
tail  (upper  surface),  and  scapular  plumes,  mostly  glossy  light  bottle 
green,  strongly  washed  with  pale  slate,  some  of  the  feathers  entirely 
without  greenish  tinge;  the  scapular  plumes  with  pale  linear  shaft 
streaks;  primaries  and  secondaries  slaty  gray;  tertiaries  glossy  light 
bottle  green;  most  of  the  tertiaries  and  first  primary  narrowly  edged  on 
outer  webs  with  whitish;  wingcoverts  glossy  light  bottle  green,  and 
(except  primary  coverts)  more  or  less  broadly  bordered  with  buff, 
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darker  on  lesser  and  middle  coverts;  breast  and  sides  of  body  smoke 
gray,  abdomen  and  under  tail  coverts  light  buffy  gray;  thighs  wood 
brown.  Ui\der  surface  of  wings  and  tail  light  slaty  gray,  lighter  on 
axillaries  and  under  wing-coverts,  outer  border  of  the  latter  mixed  with 
pale  cinnamon;  border  of  wings  buffy  white,  mixed  with  pale  cinnamon; 
**irides  yellowish  red;  feet  orange."  Wing,  6.13;  tail,  2.18;  tarsus,  1.78; 
cnlmen,  2.36  inches.    This  8i)ecies  appears  to  be  closely  related  to 

B.  striata  of  South  America,  but  is  considerably  smaller,  and  the  color 
of  tlie  fore  and  hind  neck  and  edge  of  wing  approach  B,  virescens, — 

C.  W.  R.] 

Family  SCOLOPAOID^. 

12.  EREUNETES    OCCIDENTALIS,  Lawrence. 

WESTERN  SANDPIPER. 

13.  CALIDRIS   ARENARIA  (Liniueus). 

SANDERLING. 

Along  the  shores  of  the  lagoon  east  of  Porlamar  there  were  many 
flocks  of  small  sandpipers  and  plovers,  and,  on  July  7,  at  one  shot,  I 
obtained  the  two  above,  two  species  of  plover,  and  a  tumstoue. 

Family  CEDIONEMID^. 

14.  CEDICNEMUS   BISTRIATUS  (Wagler). 
AMERICAN  THICK-KNEE. 

Native  name  ''guara."  In  a  courtyard  of  a  dwelling  in  Porlamar,  I 
saw  several  pairs  of  these  birds,  and  their  owner  told  me  that  be  liad 
caught  them  when  not  fully  fledged  in  the  wide  savanna  to  the  west  of 
the  town.    Their  eyes  are  most  brilliant  yellow,  like  those  of  an  owl. 

Family  CHAR  ADR  IID.F.. 

15.  -flEGIALITIS   WILSONIA    RUFINUCHA,  Ridgway. 

RUFOUS-NAPED  PLOVER. 
Legs  grayish  pink. 

[A  male  in  the  collection  has  the  pectoral  band  of  the  usual  width; 

brown,  mixed  with  black. — 0.  W.  R.J 

16.  ^GIALITIS  SEMIPALMATA,  Bonaparte. 
SEMIPALMATED  PLOVER. 

One  shot  July  7.    Legs  clay  color,  base  of  beak  orange. 

17.  iEGIALITIS   NIVOSA,  Cassin. 
SNOWY  PLOVER. 

A  specimen  obtained  July  2.    Legs  grayish  blue. 
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18  ^GIALITIS  COLLARIS,  VieUlot. 
AZARA'S  RING  PLOVER. 

The  native  name  for  these  plovers  is  "tigiii-tigiii,"  from  their  notes. 

They  were  all  common  along  the  beaches.  I  saw  still  another  species 
with  darker  breast,  but  did  not  succeed  in  getting  a  specimen.  Legs 
flesh. 

Family  APHRIZID^. 

19.  ARENARIA  INTERPRES,  (Linnaeus). 
TURNSTONE. 

A  specimen  obtained  July  7.    Several  large  flocks  seen  at  the  lagoon. 

Family  TETRAOXID^E. 
20.  EUPSYCHORTYX  PALLIDUS,  new  species. 
MARGARITAN  CRESTED  QUAIL. 

These  handsome  birds  were  abundant  in  the  thorny  thickets  near  the 
coast,  but  none  were  seen  in  the  interior  of  the  island.  They  ran 
through  the  cactus  undergrowth  with  incredible  swiftness  and  it  was  a 
difficult  matter  to  cause  them  to  take  wing.  The  call  of  the  males  is 
identical  with  that  of  our  common  bob- white,  and  the  call  of  the  scat- 
tered members  of  a  covey  is  also  the  same.  The  native  name  is 
"perdiz." 

[Ti/pe.^Miile  adult,  No.  151636,  U.S.N.M;  Margarita,  July  2,  1895; 
Wirt  Robinson;  collector's  No.  384.  This  bird  is  closely  related  to 
U.  sonnini  of  Venezuela,  and  does  not  require  a  separate  description. 
The  Margaritan  birds  are  considerably  paler  than  jE7.  sonnini^  except 
on  the  throat,  where  the  color  is  about  the  same.  The  females  are 
particularly  pallid  on  the  under  parts.  There  is  no  difference  in  the 
pattern  of  coloration  of  the  head  in  the  male  between  the  isljind  bird 
and  E.  sonnini.  The  dimensions  appear  to  be  the  same  in  both  forms, 
the  type  of  the  present  bird  measuring:  Wing,  3.75;  tail,  2.30;  tarsus, 
1.05;  exposed  culmen,  0.50  inches.  The  material  upon  which  this  form 
is  based,  and  that  of  E,  nonnim  available  for  comparison,  is  very  scanty, 
consisting  of  three  specimens  of  the  former,  and  a  male  from  the  island 
of  St.  Thomas  ^  and  a  female  from  Venezuela  of  the  latter.  Meager  as 
this  is,  it  is  considered  desirable  to  separate  the  two  forms  on  the 
evidence  presented,  and  on  the  fact  that  at  least  two  other  species 
(Boleromya  and  Speotyto)  characteristic  of  the  cactus  thickets  are  pale 
representatives  of  mainland  birds.  Temminck's  and  Gould's  plates  of 
JE,  807inini  also  show  a  darker  bird  than  U.  pallidus. — C.  W.  R.] 

'Americaa  Museum  of  Natural  History  collection.  I  have  to  thank  Messrs.  J.  A, 
Allen  and  Frank  M.  Chapman  of  that  institution  for  numerous  specimens  from  Ven- 
ezuela and  Trinidad  sent  on  at  my  request  for  comparison  with  birds  collected  by 
Lieutenant  Robinson. 
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Family  CKACID-E. 

21.   fORTALIS  RUFICAUDA,  Jardine. 

CHACHALACA. 

Native  name,  ''  guacharaca/' 

They  are  found  sparingly  in  tlie  mountains  around  El  Talle,  but 
altliougli  I  made  three  separate  trips  after  tliem,  accompanied  each 
time  by  an  exi)erienced  hunter,  I  got  none,  and  only  once  did  I  even 
hear  their  notes.  The  identification  is  from  my  description  of  a  speci- 
men in  captivity. 

Family  COLUMBID.E. 

22.  COLUMBA  GVMNOPHTHALMA.  Temminck. 

BAKE-FACED  PIGEON. 

Kative  name,  "  paloma.'' 

Found  sparingly  in  the  savanna  to  the  west  of  Porlamar.  1  was  told 
that  at  other  seasons  they  were  abundant.  The  two  specimens  that  I 
obtained  were  badly  soiled  about  the  foreheads  by  the  juice  of  the  fruit 
of  the  post  cactus.  One,  a  young  female,  was  without  the  granulated 
ring  around  the  orbit. 

[The  adult  female  in  the  collection  lacks  the  "reddish  opaline''  and 
blackish  bauds  of  the  male  on  the  hind  neck;  the  bands  or  bars  iii  this 
specimen  are  similar  to  those  on  the  sides  of  neck,  but  with  the  black- 
ish bars  replaced  by  dusky  brownish  ones.  This  difference  is  a  sexual 
one,  then,  and  not  due  to  immaturity,  as  thought  by  Mr.  Hartert.  The 
immature  female  has  these  bauds  on  sides  and  back  of  neck  only  slightly 
indicated,  and  the  breast  and  abdomen  are  tinged  with  brown;  the 
ring  of  papillie  round  the  eye  is  absent,  but  there  is  an  indication  of  a 
diflerence  in  structure  between  this  ring  and  the  inner  one.  Lieutenant 
Eobinson  obtained  a  male  on  Curasao  during  his  former  visit  to  South 
America,  and  Mr.  Ilartert  also  met  with  it  on  the  same  island.  The 
U.  S.  National  Museum  x>os8esses  an  adult  male  from  the  island  of 
St.  Thomas,  collected  by  A.  D.  Armes  about  the  year  1873.  This  will 
add  another  species  to  the  avifauna  of  St.  Thomas,  and  also  one  common 
to  that  island  and  Cura^^ao.  From  the  fact  of  its  inhabiting  Margarita 
(whose  avifauna  seems  to  be  exclusively  derived  from  the  mainland),  it 
is  quite  probable  that  Herr  Peter's  statement^  that  it  occurs  on  the 
coast  of  Venezuela  is  correct. — 0.  W.  li.] 

23.  ZENAIDA    VINACEO-RUFA,  Ridgway. 

VINACEOUS  DOVE. 

Native  name  ''  guarame." 

Common  near  the  seashore.  I  killed  five  at  one  shot  at  the  water 
hole  west  of  Porlamar.    Irides  brown. 

[These  specimens  are  typical  of  this  form. — 0.  W.  R.] 


»  Jour,  fiir  Ofd.,  Jan.,  1892,  p.  112. 
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24.  LEPTOTILA   INSULARIS,  new  species. 
MARGARITAN  DOVE.    * 

Native  name  "  pipi.'' 

Irides  yellowish,  skin  around  eyes  deep  blue,  beak  black,  feet  reddish 
I)ink.  Fairly  common  and  very  good  eating.  1  saw  "pii^is"  on  the 
mainland  at  Lagiiayra  and  at  Quanta,  but  did  not  get  any  specimens 
for  comparison  with  this  island  form. 

[Ty2>e.— Male  adult.  No.  151639,  U.S.N.M.;  Margarita,  July  6,  1895; 
Wirt  Robinson ;  collector's  No.  437.  Back,  rump,  upper  tail-coverts, 
central  tail  feathers,  tertiaries,  and  wing-coverts,  grayish  olive;  prima- 
ries and  secondaries  (especially  at  tips),  blackish  brown,  the  former 
(except  first)  with  more  or  less  narrow  whitish  edges;  tail  feathers  black, 
four  outer  pairs  tipped  witli  white,  narrowly  on  the  inner  one,  but 
increasing  toward  the  outer  pair,  on  which  the  white  tip  is  one-half  inch 
broad;  outer  web  of  outer  tail  feather  narrowly  edged  with  white  for  its 
exposed  portion;  outer  webs  of  outer  tail  feathers,  except  last,  mostly 
grayish  olive.  Forehead,  lores,  cheeks,  ear-coverts,  and  lower  throat, 
ecru-drab,  passing  into  pale  vinaceous  on  breast  and  sides  of  neck,  and 
becoming  lighter  again  on  lower  breast;  chin  and  center  of  throat 
white;  center  of  crown  distinctly  French  gray,  passing  posteriorly  into 
dull  plumbeous  mixed  with  vinaceous  on  hind  neck,  the  feathers  on 
sides  of  octiiput,  hind  neck,  and  slightly  on  sides  of  neck  rather  spar- 
ingly glossed  with  purple,  and  on  lower  part  of  hind  neck  with  green. 
Center  of  abdomen  and  under  tail- coverts  white;  sides  of  body  brown- 
ish buft*,  darker  on  flanks;  axillaries,  under  wing-coverts,  and  most  of 
under  side  of  primaries,  chestnut;  first  primary  only  narrowly  edged 
with  chestnut  on  inner  web.  Wing,  5.07;  tail,  4;  tarsus,  1.01;  exposed 
cnlmen,  0.G6  inches.  This  specimen  is  the  only  one  of  the  four  repre- 
sented in  the  series  in  which  the  center  of  the  crown  is  of  a  pronounced 
grayish  color,  but  the  others  have  a  trace  of  it,  somewhat  masked  by 
the  vinaceous  tinge  of  the  surrounding  parts.  The  other  specimens 
have  the  inner  web  of  the  first  primary  mostly  chestnut,  instead  of  a 
narrow  edging  as  in  the  type.  This  species  is  closely  related  to  L.  ver- 
reatixi^  but  is  smaller,  grayer  above,  with  metallic  colors  on  hind  neck, 
occiput,  and  sides  of  neck  less  pronounced.  Trinidad  and  Tobago  birds 
resemble  the  Margarita  form  in  size,  but  the  colors  are  more  like  true 
L.  verreauxi.  Three  other  specimens  of  L.  insularis  measure :  Male 
adult,  wing,  5.25;  tail,  4.15;  tarsus,  1.07;  culmen,  0.G8  inches.  Female 
adult,  wing,  5.27;  tail,  4.08;  tarsus,  1.07;  culmen,  0.67  inches.  Female 
adult,  wing,  5.23;  tail,  4.10;  tarsus,  1;  culmen,  0.64  inches. — C.  W.  E.J 

25.  COLUMBIGALLINA  PASSERINA  (Linnaeus). 

GROUND  DOVE. 
Native  name  "  t6rtola." 

Extremely  abundant  in  all  parts  of  the  island. 
[The  Margarita  birds  belong  to  a  small  pale  form,  but  whether  C.  haha- 
mensisy  Maynard,  or  C,  perpallida^  Hartert,  or  something  still  different, 
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I  can  not  now  determine.  There  are  two  males  in  the  collection  from 
Margarita;  one  has  red  at  the  base  of  the  bill,  the  other  yellow ;  the  red- 
billed  one  has  dark  nnder  tail-coverts,  while  those  in  the  yellow-billed 
one  are  lighter.  An  adult  male  from  Curasao  collected  on  this  trip  is 
similar  to  the  yellow-billed  Margarita  bird,  but  the  bill  is  somewhat 
brighter  yellow.— C.  W.  R.J 

26.  COLUMBIGALLINA  RUFIPENNIS  (Bonaparte). 
RUFOUS  GROUND  DOVE. 

Native  name  "  t6rtola  de  monte." 

I  saw  in  all  about  a  dozen  individuals  and  these  were  associated  with 
flocks  of  the  preceding  species  in  the  fields  on  the  mountain  slo|>es  in 
rear  of  El  Valle. 

I  Examples  of  this  species  from  Margarita  do  not  difl'er  from  those 
from  other  localities. — 0.  W.  R.] 

27.  SCARDAFELLA   RIDGWAYI,  new  species. 
RIDGWAY'S  SCALED  DOVE. 

Native  name  "potoco,"  from  its  note  of  three  syllables. 

Without  doubt  this  was  the  most  abundant  bird  on  the  island  and 
was  found  in  all  parts.  They  came  to  the  water  holes  in  swarms  and  I 
once  secured  nine  at  a  shot.  Like  other  doves,  they  strike  their  wings 
rapidly  upon  rising,  but  instead  of  giving  out  a  whistling  sound  the 
noise  is  a  rattle  like  that  of  dry  seeds  shaken  in  a  gourd.  Beak  dark, 
irides  red,  feet  flesh.  At  Quanta  I  saw  great  numbers  of  scaled  doves 
with  the  same  note  as  these,  but  got  none  for  comparison. 

[IVi^e.— Male  adult,  No.  151644,  U.S.N.M.j  Margarita,  June  30, 1895; 
Wirt  Robinson;  collector's  No.  302.  Upper  parts  (except  forehead, 
forecrown,  wing-coverts,  and  primaries),  including  middle  pair  of  reo- 
trices,  brown— between  broccoli  and  hair  brown,  the  feathers  all  tipped 
with  dull  greenish  or  bluish  black,  narrowest  on  nape  and  hind  crown; 
primaries  brownish  black  externally,  dark  hazel  on  inner  webs  and  at 
base  of  outer  webs,  appearing  on  exposed  portion  of  wing  as  a  small, 
irregular  spot,  just  beyond  primary  coverts;  secondaries,  dark  brown- 
ish black,  narrowly  edged  with  white  on  the  outer  web;  feathers  of 
wingcoverts  mainly  white  on  outer  web,  brown  on  inner  web,  and 
broadly  tipped  with  black ;  primary  coverts  and  alula,  dull  black;  fore- 
head, forecrown,  superciliary  line,  and  sides  of  head,  pale  pinkish  white, 
lighter  on  lores  and  ear-coverts,  the  feathers  mostly  narrowly  edged 
with  black;  throat  white,  passing  into  pale  vinaceous  on  breast,  sides 
of  breast,  and  sides  of  neck,  the  feathers  on  breast  with  faint  indica- 
tions of  black  edges,  more  pronounced  ou  lower  part  and  on  sides, 
remainder  of  under  parts  white,  with  a  wash  of  pale  fawn  color  on  sides, 
all  the  feathers  edged  with  white,  these  edges  broadest  on  lower  breast 
and  sides  of  body.  Five  outer  pairs  of  rectrices  black  basally,  the 
^^rminal  part  white;  on  the  outer  feather  the  white  occupies  about  1.60 
iches;  this  decreases  by  ^* steps"  to  the  fifth,  which  has  only  a  slight 
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mottling  of  white  at  the  end.  Under  wing-coverts  externally  chestnut, 
the  feathers  with  black  tips,  the  inner  part  \Yholly  black;  axillaries, 
black.  Wing,  3.82;  tail,  3.90;  tarsus,  0.68;  exposed  culmen,  0.60  inches. 
This  species  differs  from  S.  squamosa  mainly  in  its  longer  bill  and  in  the 
broader  black  edgings  to  the  feathers,  which  in  the  new  species  are 
about  twice  as  wide  as  those  of  S.  squamosa.  The  vinaceous  color  is  a 
little  deeper  in  the  former,  but  this  may  be  dne  to  the  fresh  condition 
of  the  specimens.  The  single  specimen  in  the  National  Museum  collec- 
tion from  the  mainland  of  Venezuela,  examined  in  this  connection,  is 
similar  to  the  Margarita  bird,  but  the  bill  is  short  as  in  the  Brazilian 
specimens  of  8.  squamosa. 

I  take  great  pleasure  in  naming  this  species  for  Mr.  Ridgway,  who 
first  pointed  out  the  difference  between  the  Brazilian  and  Yenezuelan 
birds  twenty-two  years  ago.^ — G.  W.  R.] 

Family  OATHARTID^.. 

28.  CATHARTES  AURA  (Linnaeus). 

TURKEY  VULTURE. 
Native  name  "olaya." 
Common,  but  not  so  much  so  as  the  following  species: 

29.  CATHARISTA  ATRATA  (Bartram). 

BLACK  VULTURE. 

Native  names  "zamurro"  and  ^'guaraguao,''  the  latter  being  the 
Indian  name. 

Abundant  everywhere. 

Family  FALOONIDJE. 

30.  BUTEO  ALBICAUDATUS,  Viemot. 

WHITE-TAILED  BUZZARD. 

Native  name  "  gavilan." 

I  saw  probably  a  dozen  individuals,  and  obtained  one  specimen,  a 
young  bird.  Its  cere  was  blue,  irides  brown,  and  feet  yellow,  and  its 
stomach  contained  i)ortions  of  a  snake.  The  natives  told  me  that  this 
hawk  destroys  much  poultry. 

31.  FALCO  SPARVERIUS,  Linnseus. 

SPARROW  HAWK. 

Native  name  "rapina.^' 

Abundant.  Their  i^rincipal  food  is  a  large  green  grasshopper  {Tro- 
pidacriSy  sp.),  which  the  natives  call  ^^naragangato,^'  and  which  is  very 
common  in  the  scrub  along  the  coast.    These  insects  have  the  under 
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wings  of  a  bluish  tinge  and  the  bodies  marked  with  red  and  green, 
and  some  are  as  much  as  8  inches  in  expanse.  They  are  also  eaten  by 
the  several  small  owls  that  are  found  on  the  island.  One  sparrow 
hawk  had  eaten  a  lizard  in  addition  to  several  grasshoppers. 

[Four  specimens,  two  males  and  two  females,  are  represented  in  the 
collection.  The  males  can  be  very  closely  matched  with  a  specimen 
from  CSrainesville,  Florida,  both  in  color  and  size.  They  are  almost 
uniform  in  color  below,  one  only  has  a  few  siK)ts  on  the  lower  sides; 
the  backs  are  uniform,  with  a  few  black  bars  on  the  longer  scapulars; 
the  crown  is  uniform  gray  in  one,  with  a  small  chestnut  patch  in  the 
other.  The  specimens  are  larger  than  examples  of  J^.  hrevipennis  from 
Curasao.  The  wings  measure:  Males,  6.80  and  6.75;  females,  7.20  and 
7.12  inches.  Tails  measure :  Males,  4.75 ;  females,  4.70  and  5.25  inches. — 
C.  W.  K.] 

32.  POLYBORUS  CHERIWAY  (Jacquinot). 

AUDUBON'S  CARACARA. 

Native  name  "caracara." 

I  saw  a  few  of  these  birds  flying  about  to  the  west  of  Porlamar,  but 
did  not  succeed  in  getting  a  specimen. 

Family  BUBONID^. 

33.  MEGASCOPS  BRASILIANUS  (Gmelin). 

BRAZILIAN  SCRf:ECH  OWL. 

Native  name  "  ehaiire." 

I  obtained  one  specimen  in  the  scrub  west  of  Porlamar.  Seeing  a 
small  but  very  thickly  foliaged  tree  and  thinking  that  it  was  a  likely 
hiding  place  for  an  owl,  I  threw  a  stone  into  it,  when  this  specimen 
darted  out  on  the  opposite  side  and  was  quickly  lost  to  sight  in  the 
thorny  jungle.  Following  after,  I  hunted  for  it  for  some  time  and  was 
despairing  of  finding  it,  when  I  heard  the  scolding  notes  of  some  mock- 
ing birds  near  by  and  made  toward  them.  Just  as  I  had  located  the 
particular  clump  of  cactus  and  thorn  trees  in  which  they  were,  they 
ilew  off',  and  I  was  again  on  the  point  of  giving  up  my  search,  when  I 
heard  the  angry  buzzing  and  squeaking  of  a  butt' breasted  humming 
bird  (I)oleromya  imllida)^  and  soon  detected  the  owl  perched  near  the 
ground  and  the  little  hunnner  flying  ahnost  into  its  face. 

This  owl  had  a  thorn  of  the  tuna  through  the  nictitating  membrane 
of  one  eye.  These  thorns  are  a  curse  to  the  living  creatures  of  the 
island;  man  and  the  domestic  animals  suffer  from  them;  I  shot  a  rab- 
bit with  the  thorns  deep  in  its  flesh  j  I  found  them  in  all  of  the  pigeons 
and  doves,  in  the  burrowing  owls,  entirely  through  the  wings  of  a  par- 
tridge, and  dozens  in  the  legs  of  every  large  iguana  that  I  caught. 
Whilst  careless  of  them  at  first,  I  grew  to  dread  them  more  and  more 
the  longer  I  stayed,  and  finally  shrunk  from  them  with  horror. 
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U.  SPEOTYTO  BRACHYPTERA,  new  species. 
SHORT-WINGED  BURROWING  OWL. 

!N"ative  name  "inoriqitite." 

The  level  land  to  the  east  of  Porlamar  is  more  sandy  than  that  to  the 
west,  and  the  vegetation  is,  in  consequence,  scantier.  There  are  here 
and  there  open  patches  of  several  acres  in  extent  covered  with  a  sparse 
faded  yellowish  grass  and  dotted  with  melon  cactus  (Melocactus  com- 
munis). In  these  spots  I  was  certain  to  find  little  colonies  of  burrowing 
owls  living  in  burrows  that  had  been  made  either  by  a  land  tortoise 
somewhat  like  the  Florida  gopher  or  by  a  rabbit.  Their  color  harmo- 
nizes with  that  of  the  grass,  and,  standing  erect  and  motionless  among 
the  cactus  melons,  they  are  easily  overlooked  unless  approached  so  close 
that  they  fly  a  short  distance  or  slink  oft*  like  a  cat.  When  they  have 
thus  revealed  their  presence,  they  i)erform  various  bows  and  nods  toward 
their  disturber,  uttering  at  the  same  time  a  low  tremulous  note  a  little  like 
some  of  the  notes  of  our  screech  owl.  Among  my  specimens  was  one 
young  bird  in  immature  plumage.  The  stomachs  of  all  contained  grass- 
hoppers and  fragments  of  beetles.    I  saw  none  at  all  among  the  hills. 

[Type.—MsAe  adult.  No.  151660,  U.S.X.M.;  Margarita,  June  30, 1895 5 
Wilt  Kobinson ;  collector's  Xo.  365.  Similar  to  8,  ctmiculariay  but  paler 
and  very  much  smaller;  the  tarsi  feathered  only  about  halfway,  with 
straggling  hairs  continued  down  on  the  toes;  brown  bars  on  under  parts 
much  paler  and  narrower;  rump  and  upper  tail  coverts  uniform  pale 
cinnamon,  without  spots  or  bars;  under  tail  coverts  uniform  buffy  white; 
under  wing  coverts  and  axillaries  immaculate  buft*;  middle  rectrices 
with  five  light  bars;  three  innermost  bars  on  outer  web  of  first  primary 
are  connected.  "Irides  yellow."  Wing,  5.48;  tail,  2.41;  tarsus,  1.70; 
exposed  culmen  (without  cere),  0.52  inches.  Two  other  adult  males 
measure:  Wing,  5.80  and  5.82;  tail,  2.55  and  2.40;  tarsi,  1.77  and  1.80 
inches,  respectively.  An  adult  female  measures:  Wing,  5.90;  tail,  2.54; 
tarsus,  1.63;  exposed  culmen  (without  cere),  0.57  inches.  The  various 
forms  of  Speotyto^descvibeil  from  the  West  Indies,  Bahamas,  and  Florida, 
appear  to  have  the  under  wing-coverts  mottled  or  spotted,  while  the 
true  aS'.  cuniculuria^  hypogwuj  rostrata,  and  the  present  form  have  them 
uniform  buft'.  In  examining  a  large  series  of  the  first  two,  I  find  an 
occasional  specimen  with  indications  of  mottled  under  wing-coverts; 
but  this  character  is  very  exceptional.  The  forms  nearest  in  size  to  the 
Margarita  bird  are  the  ^S'.  maiira  and  guadeJoupensis  of  the  West  Indies; 
but  they  are  both  very  dark  birds,  and  at  once  distinguishable  without 
regard  to  size. — C.  W.  K.] 

35.  GLAUCIDIUM    PHALiENOIDES  (Daudin). 
FERRUGINOUS  PYGMY  OWL. 

IN^ative  name  ^'lechuza.'' 

Irides,  cere,  beak,  and  feet  yellow.  1  tried  repeatedly  to  attract  birds 
in  Margarita  by  making  that  **screeping"  noise  which  is  so  eftective 
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with  US  at  certain  seasons,  but  I  met  with  success  only  once,  and  then 
in  a  deeply  shaded  spot  along  the  bed  of  the  stream  from  El  Valle, 
when  at  the  first  note  one  of  these  little  owls  dashed  up,  evidently 
expecting  to  find  something  upon  which  to  prey.  I  believe  that  these 
owls  hunt  by  day,  as  the  sun  caused  them  no  apparent  discomfort.  I 
found  the  three  others  that  I  obtained  by  being  attracted  by  the  scold- 
ing notes  of  mocking  birds.  They  are  subject  to  dichromatism,  as  three 
were  in  the  red  plumage  and  one  in  the  gray.  The  baiTing  of  the  tail 
of  the  gray  one  was  quite  different  from  that  of  the  others.  These  owls 
have  a  pair  of  marks  at  the  back  of  the  neck  which  in  life  and  at  a 
little  distance  look  like  a  ])air  of  half  closed  eyes,  so  that  at  first  I  was 
not  certain  whether  they  were  looking  toward  me  or  from  me.  These 
marks  are  almost  entirely  hidden  in  a  made-up  skin. 


Family  PSITTAOID.E. 

36.  CONURUS  ^RUGINOSUS  (Uhnseus). 

Rl\STY  PARRAKEET. 

Native  name  "perieo." 

Abundant,'  being  found. in  large  flocks  in  the  flat  coast  region  and  in 
the  cultivated  hills  around  El  Valle.  I  was  told  that  they  could  be 
taught  to  talk.    Those  that  I  obtained  were  in  rather  worn  plumage. 

[Not  different  from  mainland  birds. — C.  W.  R.] 

37.  AMAZON  A  AMAZONICA  (Linnaeus). 
AMAZONIAN  PARROT. 

Native  names  "loro"  and  "cotorrai" 

I  saw  many  large  flocks  in  the  heavy  forests  in  rear  of  Bl  Valle. 
Tliere  is  in  these  forests  a  parasite  which,  starting  from  an  insignificant 
seed  dropped  upon  a  branch  by  some  bird,  lets  down  fine  cord-like 
roots,  which,  descending  for  50  or  GO  feet,  reach  the  earth,  and  obtain- 
ing a  foothold  there  rapidly  increase  until  the  parent  tree  is  choked  and 
destroyed,  and  the  parasite  alone  remains,  one  of  the  loftiest  trees  in 
the  forest.  Its  leaves  are  large,  pear-shaped,  and  glossy  like  those  of 
our  magnolia,  its  blossoms  white,  and  wide  open  like  a  wild  rose;  the 
fruit,  smooth  and  the  size  of  a  peach,  opens  like  a  chestnut  burr,  but  in 
eight  segments,  disclosing  in  the  interior  a  fleshy  pyramid  with  longi- 
tudinal slits  filled  with  rice-like  seed,  red  and  pulpy.  It  is  called  by  the 
natives  "  copey,"  and  is  jirobably  Clusia  rosea. 

From  its  peculiar  manner  of  propagation,  it  is  evident  that  the  seeds 
must  be  attractive  to  birds,  and  so  I  found  them.  For  several  morn- 
ings I  took  my  stand  before  daybreak  under  a  very  large  one  near  El 
Valle,  and  at  the  first  sign  of  dawn  the  tree  top  burst  into  life,  and  posi- 
tively swarmed  with  birds.  Three  flycatchers,  three  tanagers,  a  grackle, 
two  orioles,  and  a  vireo  took  part  in  the  feast ;  the  beautiful  azure-crowned 
honey  creeper  came  literally  by  hundreds  and  poised,  like  a  hamming 
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bird,  with  rapid  vibrating  wings,  beneath  the  open  fruit,  by  means  of 
its  long  beak  extracted  the  seeds  from  the  depths  of  the  cavities.  The 
parrots,  too  heavy  for  such  work  and  with  beaks  too  thick  to  enter  the 
cavities,  hung  head  downward  on  the  fruit  and  tore  its  tbick  and 
gummy  outer  rind  into  fragments  to  get  at  the  coveted  interior.  When 
a  flock  of  parrots  was  at  work  in  a  copey,  the  bits  of  rind  fell  like  a 
shower.  The  juice  of  the  rind  hardens  on  their  beaks  and  plumage 
like  india  rubber,  and  I  found  it  iui])ossible  to  remove  it  with  water, 
although  spirits  of  turpentine  dissolved  it  freely.  One  of  my  parrots, 
a  female,  had  the  tips  of  all  of  her  tail  feathers  so  badly  worn  that  I 
thought  at  first  that  I  had  shot  an  escai>ed  cage  bird,  but  I  was  told 
that  they  nest  in  hollow  trees  and  that  their  tails  are  worn  by  the 
smallness  of  the  hollows. 

[The  specimens  collected  by  Lieutenant  Bobinson  are  typical  of 
A.  amcLzonica. — C.  W,  li.J 

Family  CUCULID.E. 

38.  CROTOPHAGA  ANI,  Linnseus. 

ANI. 

Native  name  "  garrapatero,"  i.  e.,  tick  eater,  from  its  alleged  habit  of 
eating  the  "  garrapatos,"  or  ticks,  from  the  backs  of  cattle. 

Common  and  usually  in  small  parties  of  from  six  to  a  dozen  individ- 
uals. Found  in  open  land,  and  often  seen  walking  about  among  cattle 
like  our  cow  bird.  I  am  inclined  to  believe  that  these  birds  not  only 
associate  in  communities,  but  have  a  nest  in  common.  Upon  arriving 
at  Laguayra,  I  discovered  one  of  their  nests,  a  bulky  structure  of  coarse 
twigs,  in  a  cocoanut  palm  near  the  town.  I  made  no  attempt  to  get  it, 
but  on  the  night  of  June  25  there  was  a  high  wind,  and,  going  out  the 
next  morning,  I  found  that  the  nest  had  blown  down.  It  had  fallen  in 
rank  grass,  and  all  of  the  eggs  were  not  broken.  It  had  contained  15 
iresh  eggs,  of  which  nine  were  uninjured. 

39.  DIPLOPTERUS  N/EVIUS  (Linnaeus). 
TAWNY  CUCKOO. 

Native  name  "  sentin." 

I  saw  several  pairs  of  these  birds  in  the  small  thickets  on  the  partly 
bare  hillsides  near  £1  Valle,  and  obtained  one  specimen. 

Family  BUCCONID^. 

40.  BUCCO  BICINCTUS  (Gould). 
TWOBANDED  PUFF-BIRD. 

Common,  especially  in  the  fringe  of  trees  along  the  stream  from  El 
Yalle.  They  are  very  quiet  birds,  «and  will  sit  motionless  whilst  they 
are  observed  from  a  distance  of  a  few  feet.    They  have  a  note  a  little 
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like  our  flickers,  and  begin  slowly  on  a  low  key  and  run  up  crescendo^ 
increasing  the  rapidity  and  pitch  of  the  note.  They  nest  in  a  hole 
constructed  in  the  large  nests  of  tiie  white-bodied  and  chestnut-headed 
wood  lice  which  are  common  in  the  trees  along  the  stream. 

[A  pair  in  the  collection  hardly  differ  from  a  specimen  from  Vene- 
zuela, but  are  very  slightly  paler  on  the  throat. — O.  W.  R.] 

Family  PICIDJE. 

41.  MELANERPES  SUBELEGANS  (Bonaparte). 

BONAPARTE^S  WOODPECKER. 

Native  name  "carpintero." 

Abundant.  Their  nests  near  El  Valle  were  usually  constructed  in 
cocoa  palms.  On  July  9  at  El  Valle  a  child  brought  in  to  me  a  young 
bird  barely  able  to  fly. 

[The  proper  name  for  the  present  bird  is  without  doubt  M,  subelegans 
of  Bonaparte,  although  some  ornithologists,  principally  the  English, 
have  for  a  long  time  relegated  this  name  to  the  synonymy  of  Melanerpes 
atirifrotis  (Wagler).  probably  following  Sclater,  who  seems  to  have 
been  the  flrst  to  make  the  mistake. 

This  form  was  first  described  by  Bonaparte^  under  the  name  Centurus 
subelegafis.  He  compared  his  bird  with  the  G.  elegans  of  Swainson, 
and  gave  the  locality  as  "Mexico."  In  1850,  in  his  "  Conspectus,''  he 
again  described  it  in  almost  the  same  words,  but  corrected  the  locality 
to  "Venezuela."  Here  he  quoted  as  references  his  original  description 
and  'tricolor!  Gr.  1840,  ex  Wagl.  1829."  In  the  first  description  he 
neglected  to  mention  the  color  of  the  abdomen,  but  did  so  in  the 
second,  giving  it  as  red.  In  describing  0.  subelegans  he  writes,  "fronte 
et  cervice  subauratis,"  and  in  a  comparison  which  follows  says  it 
"resembles  Mr.  Swainson's  Centurm  elegans^  but  is  well  distinguished 
by  wanting  the  very  conspicuous  black  superciliary  spot  and  by  the 
much  less  brilliant  gold  color  of  the  crown."  This  agrees  very  well  in 
tlie  main  with  the  bird  now  under  consideration,  but  M,  aurifron^ 
(Wagler),  with  which  this  description  is  made  to  fit  by  those  who  reject 
tlie  name  subelegans^  is  a  much  larger  bird,  and  with  the  golden  color 
of  the  nape  fully  as  brilliant,  if  not  even  more  so.  It  has  a  yellow 
belly,  while  subelegans  (as  shown  in  his  second  description)  has  a  red 
belly.  If  he  had  been  comparing  M.  aurifrons  with  M.  elegans  in  the 
original  description  of  0.  subelegans,  he  would  probably  have  mentioned 
the  great  difference  in  size,  as  he  did  in  comparing  his  C,  santa-cruzl 
with  P.  aurifrons  [=rubriventris]  a  few  pages  over  in  the  same  paper.- 

Now,  there  is  a  discrepancy  in  his  description  of  subelegans^  when 
api>lied  to  tbe  present  bird,  for  he  says  "  fronte  et  cervice  subauratis;^ 
the  bird  long  known  as  C.  tricolor  has  the  forehead  yellow,  but  the  nape 


•  Proc.  Zool.  Soc.  Lond..  1837,  109. 

2Proc.  Zool.  Soc,  1837,  p.  116.  ^  j 
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is  red,  paler  than  the  crown,  aud  separated  from  it.  lu  some  speci- 
mens, as  iu  the  Margarita  example  in  worn  plumage,  this  red  nape  i» 
considerably  worn  and  faded,  and  has  a  distinct  golden  hue,  with  only 
a  slight  tint  of  red  remaining.  Could  not  Bonaparte  have  based  his^ 
description  on  a  similar  specimen  f  At  any  rate,  red  or  yellow,  the 
nape  is  never  as  broad  or  brilliant  as  iu  elegants. 

Here  is  Bonaparte's  second  description,  the  words  in  brackets  being^ 
those  not  found  iu  the  original  one: 

IMinor]^  albo-nigroque  fasciatua;  suhtus,  cum  capite,  dilute cinerascens:  vertice  [abdom- 
iniaque  medio']  rubris;  f route  et  cervice  subauratU:  Imacula  oculari  nigra  nulla']. 

The  words  *< minor '^  and  "macula  oculari  nigra  nulla''  are  compara- 
tive with  C.  elegans  immediately  preceding  this  description ;  the  "abdom- 
inisque  medio"  [rubris]  refers  to  the  color  of  the  abdomen,  lacking  in 
the  original  description.  Now  this  does  not  refer  to  M.  aurifrons,  and 
the  objection  to  Bonaparte's  name  appears  to  rest  on  this  point. 

The  specific  name  tricolor  has  very  commonly  been  used  to  designate 
the  birds  ranging  from  the  Isthmus  through  Colombia  and  Venezuela. 
This  name  was  first  used  by  Gmelin,  whose  Ficus  tricolor j  said  to  inhabit 
Mexico,  is  considered  unrecognizable.  Later,  Wagler  described  iu 
detail  a  bird  in  the  Berlin  Museum  as  Picus  tricolor,^  thought  to  be  from 
Mexico,  but  since  shown  by  Cabanis  to  have  come  from  Cartagena^ 
Colombia. 

Recently  Salvin  and  Godman  ^  have  very  properly  discarded  the  name 
tricolor  of  Wagler  for  the  bird  inhabiting  the  Isthmus  and  applied  a 
new  name,  icagleri,  in  its  stead.  Von  Berlepsch  described  Centurus  ter- 
ricolor^  from  the  "Orinoco  district  or  Trinidad"  some  years  ago,  and 
compared  his  bird  with  Bogota  specimens,  which  were  thought  to  be 
tricolor.  The  former  was  said  to  differ  from  tricolor  in  being  larger, 
with  longer  bill,  darker  on  head  and  under  parts,  and  in  barred  upper 
tail-coverts.  Now,  if  Orinoco  or  Venezuelan  examples  are  compared 
with  Panama  specimens,  which  are  the  same  as  the  Cartagena  form,  we 
shall  have  to  describe  them  as  smaller  instead  of  larger  than  ^Hricolor^^l 

In  otlier  words,  we  have  three  forms — one,  icagleriy  from  Chiriqui, 
Panama,  and  along  the  coast  of  Colombia;  second,  a  smaller  form  in 
Venezuela,  including  Tobago,  the  Orinoco  region,  and  probably  Trini- 
dad; and  finally  a  still  smaller  form  from  Bogota,  which  appears  to  be 
unnamed,  and  may  be  called  neglectus.  The  second  form  mentioned  is 
the  one  called  terricolor  by  Von  Berlepsch,  but  is  really  the  subelegans 
of  Bonaparte,  and  this  latter  name  should  be  employed  in  its  place. 

The  characters  given  in  the  books  to  separate  ivagleri  from  subelegans 
are  not  very  satisfactory.  I  can  not  find  any  difference  in  the  color  of 
the  under  parts  (but  should  state  that  I  have  seen  no  males  of  tieglectns)^ 
and  the  barring  of  the  upper  tail  coverts  aud  rump  are  very  uncertain 
and  occur  in  both  forms  inore  or  less.    There  is  a  difference  in  size^ 


» Isis,  1829, 512. 

»Biol.  Cent.  Am.,  Aves,  II,  1895,  416. 
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especially  in  length  of  wing,  which  will  aid  in  dis^^tinguishing  them ;  the 
aize  of  the  bill  is,  however,  abont  the  same  in  both  forms.  The  best 
character  I  can  find  is  in  the  extent  of  the  red  crown,  which  is  e^n- 
tinuons  with  the  nape  in  icagleri^  but  separated  from  it  in  suhelegan*^ 
altljough  this  may  prove  of  no  value  when  a  large  series  shall  have 
been  examined.  What  the  difference  on  this  point  is  between  negl^ctus 
and  the  two  just  mentioned  I  am  unable  to  say. 

In  view  of  the  above  iacts  I  would  follow  Dr.  Allen*  in  restoring 
Bonaparte's  name  subelegans  for  the  Venezuelan  form  and  the  three 
birds  will  then  stand : 

Jlfc?anerpc8  »w6cZc^ans,( Bonaparte).    Venezuela;  Tobago. 

MeJanerpes  subelegans  waghri  (Salvin  aud  GodmaN;.     Chiriqui,  Pauama,  coast 

region  of  Colombia. 
Melanerpes  subelegans  neglectus,  Riciimoxd.     Bogota. 

As  type  of  this  last,  I  will  designate  No.  47081,  U.S.N.M.,  female 
adult;  <* Bogota;"  Hon.  A.  A.  Burton.  Wing,  3.96;  tail,  1.85;  tarsus, 
O.70;  exi>o.sed  culmeu,  0.72  inches. — C.  W.  K] 

Family  CAPRIMULGID.^. 

42.  CHORDEILES  ACUTIPENNIS  (Boddaert). 
SOUTH  AMERICAN  NIGHT  HAWK. 

Native  name  "  aguaita  camino,"  i.  e.,  road  watcher,  from  Its  habit  of 
flitting  along  the  road  at  dusk  and  lighting  in  front  of  the  traveler. 

I  flushed  a  few  in  rambling  through  the  scrub  near  Porlamar,  but 
secured  only  one.  At  El  Yalle  I  saw  them  flying  overhead  at  early 
•dawn,  and  tliey  then  looked  exactly  like  our  night  hawk. 

Family  JVIICROPODID^. 

43.  CH^TURA  CINEREIVENTRIS  LAWRENCEI,  Ridgway. 

LAWRENCE'S  SWIFT. 

Abundant  at  El  Yalle  shortly  after  daybreak,  and  again  at  sundown. 
One  specimen  secured. 

[This  specimen  is  quite  like  the  type,  but  the  wing  is  a  bit  shorter. — 
C  W.  R.] 

Family  TROCHILID.E. 

44.  DOLEROMYA  PALLIDA,  Richmond. 
BUFF-BREASTED  HUMMING  BIRD. 
Doleromy a  pallida y  Richmoxd,  Auk,  XII,  October,  1895,  p.  369. 

The  characteristic  feature  of  the  vegetation  of  the  flat  coast  region  of 
Margarita  is  the  post  cactus,  the  "cardon"  of  the  natives,  of  which  several 
species  occur.  These  upright,  spiny  i^osts  would  appear  to  the  stranger 
as  productive  of  nothing  that  would  sustain  life,  but  such  is  not  the  case. 


'  Bull.  Amer.  Mus.  Nat.  Hist.,  IV,  1892, 55.  ^ 
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One  species  in  particular  (Cereus  swartzii^  Grisebacb)  bears  at  uncertain 
points  along  its  columnar  stem  globular  fruit,  some  of  which  are  as  lar^e 
as  small  peaches.  When  green,  they  are  hard  and  so  thickly  beset  wi  th 
needle-like  spines  that  they  can  not  be  picked  up  even  when  broken  off 
and  lying  on  the  ground.  But  as  they  ripen,  their  color  turns  from 
green  to  dark  red,  the  spines  separate  and  fall  off  in  little  clumps,  tlie 
skin  of  the  fruit  cracks  like  an  overripe  fig,  drops  of  nectar  begin  to 
trickle  forth,  and  are  at  once  detected  by  the  buff-breasted  humming 
bird,  who  hastens  to  make  a  delicious  meal.  But  other  keen  eyes  are 
also  on  a  lookout  for  the  treat,  and  very  soon  the  big  troupial  tears  his 
way  into  the  sweet  pulp,  the  mocking  bird,  yellow  oriole,  grassquit,  and 
black  and  yellow  honey  creeper  take  what  he  leaves,  and  the  empty 
shell  withers  in  the  sun  and  falls  to  the  earth.  In  a  few  days  I  learned 
that  the  birds  were  better  judges  of  fruit  than  I,  and  whenever  I  saw  a 
buff-breasted  hummer  poised  before  the  fruit  of  a  cardon,  I  at  once 
knocked  it  down  with  ray  gun  barrel  and  proceeded  to  enjoy  it.  When 
ripe,  the  outer  skin  is  easily  separated  from  the  pulp,  which  is  dark  red 
and  glutinous,  thickly  filled  with  small,  black,  seeds  like  grains  of 
powder.  The  flavor  is  delicious,  somewhat  like-  strawberry  with  the 
acidity  removed.  The  buff-breasted  hummers  eat  not  only  the  juice 
but  also  the  flesh  of  this  fruit,  and  this,  with  the  little  tuberose- shaped, 
wax-like,  coral-red  flowers  of  the  melon  cactus  and  the  larger  flowers 
of  the  tuna  and  cardones,  constitute  their  food  supply.  They  are  not 
found 'where  these  do  not  occur  in  abundance,  and  they  are  therefore 
strictly  limited  to  the  coast  region  of  Margarita. 

On  the  second  day  after  my  arrival  at  Margarita  I  was  hunting  in 
the  scrub  when  I  heard  the  notes  of  a  bird  singing  near  at  hand.  I  at 
first  thought  that  it  was  the  gnat-cateher,  which  was  common  there- 
abouts, but  as  it  struck  me  that  the  song  was  louder  than  a  gnat 
catcher's,  I  walked  up  quietly,  and  to  my  surprise  discovered  that  it 
emanated  from  a  humming  bird.  It  is  a  great  mistake  to  think  that 
humming  birds  can  not  or  do  not  sing.  The  Amazilia  aliciw  has  a  well- 
marked  and  strong  song  of  three  notes,  repeated  a  varying  number  of 
times,  and  the  little  Ghlorostilbon  carihhcea  has  a  more  varied  though 
much  weaker  song,  but  the  buff-breasted  hummer  is  a  nightingale  com- 
pared to  them.  In  singing  they  perch  upon  some  prominent  twig  and 
elevate  their  beaks.  The  notes  can  bo  heard  at  a  distance,  and  I 
quickly  found  that  the  easiest  way  to  get  specimens  was  to  wait  until 
one  was  heard  singing  and  then  go  at  once  to  the  spot.  In  this  way  I 
secured  some  twenty,  and  could  eaisly  have  gotten  many  more.  As 
among  the  lot  only  two  were  females,  I  think  that  the  males  alone  sing. 
On  July  20  I  found  a  nest  with  two  eggs,  incubated  for  a  few  days. 
It  was  saddled  upon  the  branch  of  a  small  nettle  bush  only  2  feet  from 
the  ground,  and  was  covered  with  lichens.  The  female  sat  with  her 
tail  high  in  the  air  and  her  wings  beneath  her  tail.  She  was  so  fearless 
that  she  suffered  me  to  photograph  her  on  the  nest,  and  afterwards 
lift  her  off  with  my  hand,  when  she  immediately  returned  to  the  eggs. 
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[Type.— yiale  adult,  N^o.  151069,  U.S.N.M.;  Margarita  Islaud,  July 
5, 1895;  Wirt  Robinson;  collector's  No.  432.  Similar  to  D.fallax^  but 
mucli  paler  below,  where  pale  buffy  fulvous;  metallic  green  of  upper 
parts  less  brilliant  and  less  brassy;  size  the  same.  Upper  mandible 
and  tip  of  lower,  black;  lower  mandible  flesh  color.  Wing,  2.41;  tail 
(central  feathers),  1.40;  exposed  ciilmen,  0.82  inches. 

Female  adult,  No.  151070,  U.S.N.M.;  Margarita  Island,  July  4, 1895; 
same  collector  (No.  409).  Does  not  differ  from  the  male.  Wiug,  2.28; 
tail  (central  feathers),  1.34;  exposed  culmen,  0.85  inches. 

Lieutenant  Robinson  collected  over  twenty  specimens  of  this  si^ecies. 
•which  I  have  compared  with  three  specimens  of  D.fallax  belonging  to 
the  American  Museum  of  Natural  History  and  kindly  loaned  for  that 
purpose  by  Dr.  J.  A.  Allen.  They  are  uniformly  paler  than  the  three 
examples  of  B.fallax,  and  all,  without  exception,  have  pale  flesh-oolored 
lower  mandibles,  while  those  of  D.fallax  are  apparently  yellow  when 
fresh.  At  any  rate,  the  American  Museum  specimens  have  the  appear- 
ance of  having .  had  yellow  lower  mandibles  in  life.  There  does  not 
appear  to  be  any  appreciable  variation  in  the  amount  of  white  on  the 
outer  tail  feathers  in  J>.  pallidaj  and  the  area  occupied  by  white  on 
these  feathers  is  the  same  in  both  species. 

In  both  forms  the  feathers  of  the  under  parts  are  edged  with  buff,  the 
less  exposed  part  of  the  feathers  being  different  shades  of  fulvous  (light 
in  D.  pallida  and  darker  in  fallax),  consequently,  the  more  worn  the 
plumage,  the  darker  the  birds  appear.  The  majority  of  specimens  of 
J),  lyaUida  are  in  somewhat  worn  plumage,  while  the  three  specimens 
of  i>./a7Za.r  are  in  quite  fresh  condition,  hence  the  differences  between 
the  two  species  pointed  out  above  will  probably  be  greater  when  the 
two  birds  are  compared  in  the  same  condition  of  plumage. — C.  W.  R.] 

45.  AMAZILIA  ALICI/B,  Richmond. 

ALICE'S  •HUMMING  BIRD. 
AniaziUa  aHci(v,  Richmond,  Auk,  XII,  October,  1805,  p.  368. 

The  range  of  this  brilliant  humming  bird  is  just  the  reverse  of  that 
of  the  i)receding — that  is,  none  at  all  were  found  in  the  coast  region, 
and  only  a  few  in  El  Valle  5  but  in  ascending  the  heavily  wooded  moun- 
tain s  in  rear,  they  became  more  abundant  until  when  I  had  reached  the 
perpetual  clouds  that  hung  about  the  peak  and  entered  an  atmosphere 
of  mist,  they  were  seen  in  all  directions.  The  type  specimen,  a  finely 
plumaged  male,  I  shot  from  a  mango  tree  as  I  sat  in  its  shade  drink- 
ing the  milk  of  a  cocoanut.  It  fell  within  a  few  feet  of  me  and  was  at 
once  seized  by  a  wandering  chicken  which  made  off  at  full  speed  fol- 
lowed by  me  in  hot  pursuit.  Fortunately  there  were  no  thorns  to 
impede  me,  and  although  I  broke  down  a  banana  plant  in  my  headlong 
chase,  I  pressed  the  chicken  so  closely  that  it  finally  dropped  my 
prize. 

[Tj^pe.— Male  adult,  Ko.  151067,  U.S.N.M.;  Margarita  Island,  July 

Digitized  by  VjUUV  IC 


1895.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  671 


4,  1896;  Wirt  Robinson;  collector's  'So,  408.  Foreliead,  forepart  of 
crown,  lores,  ear-coverts,  cheeks,  sides  of  neck,  and  under  parts  bril- 
liant metallic  green;  nape,  under  wing-coverts,  and  axillaries  less 
metallic  green,  and  of  a  brassy  hue;  hind  crown,  wing-coverts  (except 
primary  coverts,  which  have  hardly  a  shade  of  metallic  color),  and  back 
metallic  reddish  bronze,  most  intense  on  the  latter,  and  almost  disap- 
pearing on  rump;  upper  tail-coverts  pale  chestnut,  some  of  the  feath- 
ers centered  with  purplish  blue,  which  is  visible  only  upon  disturbing 
the  feathers;  under  tail-coverts  uniform  pale  chestnut,  without  any 
metallic  centers  to  the  feathers,  and  without  admixture  of  whitish 
feathers;  thighs  and  crissum  silky  white;  flanks  with  a  tuft  of  downy 
white  feathers,  which  are  normally  concealed;  wings  blackish,  with 
slight  bluish  reflections;  tail  bine  black;  upper  mandible  black,  lower 
mandible  flesh  color  except  at  tip,  where  black.  Wing,  2.07 ;  tail  (outer 
feather),  1.27;  depth  of  fork,  0.18;  culmen,  0.80  inches. 

Female  adult,  Ko.  151068,  U.S.N.M.;  Margarita  Island,  July  9, 
1895;  same  collector  (No.  483).  Similar  to  the  male,  but  duller;  fore- 
crown  and  forehead  much  less  brilliant,  and  not  sharply  separated  from 
the  bronzy  shade  of  hind  crown;  abdomen  mostly  dull  dusky  gray. 
Wing,  2.04;  outer  tail  feather,  1.24;  depth  of  fork,  0.16;  culmen,  0.81 
inches. 

Lieutenant  Robinson  brought  back  eight  specimens  of  this  jiretty 
bird,  which  is  named  in  honor  of  Mrs.  Robinson.  It  is  closely  allied  to 
Atnazilia  felicice  of  the  adjacent  mainland,  but  is  evidently  distinct.  I 
have  been  unable  at  this  time  to  compare  the  new  species  with  males 
of  feliciw,  but,  fortunately.  Lieutenant  Robinson  stopped  long  enough 
at  Laguayra  to  collect  six  females  of  the  latter,  which  are  of  excep- 
tional interest  here,  as  they  were  collected  at  about  the  same  time  as 
those  of  the  new  form  and  are  therefore  in  exactly  the  same  state  of 
plumage.  Comparing  females,  then,  the  new  form  difters  fTomfeliciw  in 
having  the  posterior  part  of  the  crown  and  back  reddish  bronze  instead 
of  green;  in  having  the  rump  and  upper  tail-coverts  practically  with- 
out metallic  color;  the  tail  less  brilliant  and  steel  black  instead  of  blue 
black;  under  tail-coverts  uniform  pale  chestnut,  without  any  metallic 
green  or  steel  blue  feathers.  This  8X)ecies  is  also  larger  than  A.  felicice. 
In  the  series  of  six  females  of  the  latter,  the  under  tail-coverts  are 
mixed  chestnut  and  metallic  green  or  steel  blue,  with  occasional  gray- 
ish feathers;  the  upper  parts  are  brassy  green  in  four  of  the  speci- 
mens, a  wash  of  bronze  on  the  back  of  the  fifth,  and  quite  as  pro- 
nounced bronze  in  the  sixth  as  in  specimens  of  aliciWj  but  the  bronzy 
appearance  is  probably  due  to  a  stain  in  this  specimen,  and  covers  more 
of  the  rump  and  upper  tail-coverts  than  in  specimens  of  alicice. 

The  sexes  are  easily  separable  in  this  species  and  from  its  close 
aflQnity  to  A.  tohacij  A.  erythronota^  and  A.feJiciw^  the  same  is  doubtless 
the  case  with  them.  The  glittering  green  cap  of  the  male  sharply  cut 
oflf  from  the  duller  remainder  of  the  crown  will  at  once  distinguish  it 
from  the  female.— C.  W.  R.]  r^  T 
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46.  CHLOROSTILBON  CARIBB^A,  Lawrence. 
ATALA'S  EMERALD. 

Abuudaut  in  El  Yalle  and  around  the  plantations  in  rear,  but  very 
few  seen  in  the  coast  region. 

Humming  birds  which  in  Colombia  are  called  *'pica  flores"  or 
"chupa  flores^'  (flower  peckers  or  flower  suckers),  are  called  "  colibri^ 
farther  to  the  east,  and  at  Laguayra  "  tocuso  "  or  "  tocusito."  In  Mar- 
garita, where  the  peculiarities  of  language  amount  almost  to  a  dialect, 
these  terms  become  "tocucho"  and  '^  tocuchito." 

[Ten  specimens  from  Margarita  are  indistinguishable  from  others  of 
this  species. — C.  W.  R.] 

Family  PIPRID.E. 

47.  CHIROXIPHIA   LANCEOLATA  (Waglcr). 

LANCE-TAILED  MANAKIN. 

[N'ative  names  ''comi  toro"  and  "tintoro,''  from  the  fancied  resem- 
blance of  their  notes  to  these  words. 

They  were  abundant  in  the  heavy  forests  in  rear  of  El  Valle  and 
usually  kept  near  the  water  courses.  Their  notes  had  a  i)eculiar  liquid 
and  bell-like  quality  to  them,  like  the  lower  tones  of  our  wood  thrush, 
and  it  was  especially  difficult  to  judge  the  distance  and  direction  of 
the  singer.  At  times  the  notes  appeared  double,  and  as  I  repeatedly 
saw  a  pair  of  males  x>erched  on  the  same  branch  and  almost  in  contact, 
they  may  have  been  singing  together,  although  in  perfect  unison.  At 
Laguayra  on  July  25  I  found  a  nest  of  this  species.  It  was  susi)ended 
in  a  fork  of  a  stinging  nettle,  about  5  feet  from  the  ground,  and  was  so 
very  shallow  that  I  wondered  why  the  eggs  were  not  thrown  out  by  the 
gentlest  breeze.  It  contained  two  ejrgs,  one  addled  and  one  on  the 
point  of  hatching.  They  were  large  for  the  size  of  the  bird  and  resem- 
bled the  eggs  of  our  red  bird  {Cardinaliff), 

Family  TYRAXNID.E. 

48.  MILVULUS   TYRANNUS  (Linnaeus). 
FORK-TAILED  FLYCATCHER. 

!N"ative  name  '^tijereta.'^ 

Abundant  and  coming  in  large  numbers  at  early  dawn  to  feed  on  the 
seeds  of  the  copey.    xVll  that  I  saw  were  in  badly  worn  plumage. 

49.  TYRANNUS  DOMINICENSIS  (Gmelin). 

GRAY  KINCIBIRI). 

The  native  name  *'  pitiri,"  derived  from  its  note,  recalls  at  once  the 
similar  name,  "piiviri,"  given  by  Audubon.  They  were  common  both 
along  the  coast  and  in  the  interior. 
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50.  TYRANNUS  MELANCHOLICUS   SATRAPA   (Lichtenstein). 

CROWNED  KINGBIRD. 

Common  around  El  Valle,  and  associating  with  tlie  fork-tailed  fly- 
catcher in  feeding  on  the  seeds  of  the  copey. 

51.  MYIARCHUS  TYRANNULUS  (MuUer). 
BLACK-BILLED  PETCHARY. 

Common  at  all  points  on  the  island.  At  El  Valle,  on  July  10,  I 
found  in  a  hollow  in  a  small  tree  in  an  open  field  a  nest  of  this  species 
containing  four  fresh  eggs.  They  cannot  be  distinguished  fi-om  those 
of  our  great-crested  flycatcher  (M .  crinitiis)^  and  as  is  the  case  with  oui 
bird  the  neat  contained  the  cast  skin  of  a  snake. 

[Six  specimens  are  represented  in  the  collection.  These  are  referable 
to  3f.  tyrannulus^  rather  than  to  Mr.  Hartert's  form  hrevipennis. — 
C.  W.  R.] 

52.  SUBLEGATUS  GLABBR,  Sclater  and  Salvin. 

VENEZUELAN  FLYCATCHER. 

Common  in  the  scrub  along  the  coast. 

[Three  specimens  differ  from  Venezuelan  and  Trinidad  birds  only  in 
being  slightly  smaller. — C.  W.  R.] 

Family  FORMICARIID^E. 

53.  THAMNOPHILUS  DOLIATUS  (Linneus). 

BARRED  ANT  SHRIKE. 

Common  in  all  parts  of  the  island.  3ome  of  their  notes  resemble 
the  distant  cawing  of  crows.  When  scolding  at  an  intruder,  both  male 
and  female  elevate  their  crests,  which  seem  to  spring  just  in  rear  of 
their  nostrils  and  not  from  the  crown  of  their  heads,  as  in  other  birds. 

[The  specimens  collected  do  not  differ  from  those  of  the  mainland  or 
of  Tobago.  A  female,  apparently  adult,  has  narrow  subterminal  black 
edges  on  the  tertiaries,  greater  and  primary  wing-coverts,  differing  in 
this  way  from  the  numerous  other  females  in  our  series. — C.  W.  R.] 

54.  FORMICIVORA  INTERMEDIA,  Cabanis. 

INTERMEDIATE  ANT  WREN. 

Common  and  often  associated  with  the  spine-tails,  creeping  about 
among  dead  brush  and  leaves.  The  young  males  have  at  first  the 
plumage  of  the  females  and  their  breasts  gradually  become  black  in  the 
same  manner  as  the  males  of  our  black-throated  green  warblers.  I 
found  this  bird  abundant  at  Laguayra. 

[The  Margaritan  specimens  differ  very  slightly  from  those  from 
Laguayra  in  having  a  slightly  longer  bill. — C.  W.  R..] 
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Family  DENDIiO0OLAPTID.E. 

55.  DENDROPLEX  L0NGIR08TRIS,  new  species. 
MARCJAKITAN  TREE  CREEPER. 

Abundant  in  all  parts  of  tbe  island.  Their  nests  are  constructed  in 
the  post  cacti. 

[Type— Male  adult,  No.  151701,  U.S.N.M.;  Margarita,  July  1,  1895; 
Wirt  liobiuson;  collector's  No.  374.  Similar  to  Dendraplex piciragirii, 
but  with  longer  bill  and  shorter  tail ;  feathers  of  throat,  forenec:k,  sides 
of  head  and  superciliary  line  uniform  buft'y  white,  without  darker  edg- 
ings; light  centers  of  feathers  of  lower  breast  twice  as  broad  as  in  pici- 
rostrin.  Wing,  3.88;  tail,  2.97 ;  tarsus,  0.S7 ;  exposed  culmen,  1.20  inches. 
"Legs  pale  brownish  green;  irides  brown." 

The  two  specimens,  male  and  female,  represented  in  this  collection 
have  been  compared  with  a  National  Museum  specimen  from  Cartagena, 
and  one  from  Bogota  loaned  by  the  American  Museum.  The  last  is 
labeled '' compared  with  tyj>e,"  and  found  to  l)e  "typical."  Measure- 
ments of  the  four  specimens  are  given  below: 

Measurements  of  Dendroplex  pieiroBtrtB  and  /).  longirostria. 

! 
MiiHeum.      I  Sex.  Locality. 

I  -   —      -  ■ 

U.SN.M...    Adult Cartagena 

Am.  MuH do '  llnizotA 

U.S.X.M  ...    Maleadult Margarita 

Do '  Female  adult . , do 


Wing. 

Tail. 

TawMs. 

Ex.  cul 
men. 

3.93 
3.86 
:t.8« 
3.91 

Inehe9. 
3.32 
3.19 
2.97 
2.87 

incke.. 
0.91 

.88 
.87 
.90 

Inchet. 

1.01 
1.U5 
1.20 
1.18 

0.  W.  R.] 
Family  FURNARIIDiB. 
56.  SYNALLAXIS  ALBESCENS,  Temminck. 
WHITE-THROATED  SPINE-TAIL. 

Common  in  the  scrub,  but  none  seen  in  the  forest  land. 

[Three  specimens  collected  on  Margarita  appear  to  differ  from  vari- 
ous continental  examples  in  having  the  throat  and  under  parts  purer 
white,  under  tail-coverts  paler,  shoulders  and  wing-coverts  pale,  Trini- 
dad birds  are  pretty  close  to  the  Margaritan  ones. — O.  W.  P  ^ 

Family  ICTERID.E. 

57.  ICTERUS  ICTERUS  (Liniweus). 

TROUPIAL. 

Native  name  "trupial"  or  "tropial,"  from  its  note. 
These  conspicuous  and  loud-voiced  birds  were  abundant  in  the  coast 
region,  where  they  fed  on  the  fruit  of  the  cardon. 
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58.  ICTERUS   XANTHORNUS  (Gmelin). 
YELLOW  ORIOLE. 

Native  name  '^pespes." 

Abuudant  in  all  parts  of  the  island,  except  the  heavy  forest.  Their 
long  pendent  nests  were  usually  placed  at  the  extremity  of  a  waving 
leaf  of  a  cocoa  pahn. 

[The  Margaritan  specimens  of  Icterus  xanthornus  differ  considerably 
in  size  from  continental  birds.  There  appears  to  be  no  difference  in 
color,  but  the  dimensions  (except  length  of  bill)  are  decidedly  beyond 
the  limit  found  in  both  the  continental  form  anTi  the  Curasao  subspe- 
cies. The  length  of  bill  in  the  five  specimens  collected  is  intermediate 
between  xanthornus  and  curasoensis^  but  nearer  the  former.  The  wing 
and  tail  measurements  of  the  two  adult  males  from  Margarita,  two 
males  from  Ouragao,  and  several  from  various  parts  of  its  continental 
range,  are  given  below : 

Measurements  of  Icterus  xanthornus. 


Sex. 

Locality. 

Wing. 

Inches. 
3.54 
3.53 
3.59 
3.01 
3.46 
3.90 
3.80 

Tail. 

Male  adult 

Do 

Do 

Do 

Do 

Do 

Do 

Denernra  ...... ..................'... 

Inches. 
3.30 
3.18 
3.43 
3.34 
3.13 
3.55 
3.55 

Venezuela 

Sauta  Marta 

Brazil 

do      

Margarita 

do 

Measurements  of  Icterus  xanthornus  curasoensis. 

Sex. 

Locality. 

Wing. 

Tail. 

Inches. 
3.37 
3.41 

Male  adult 

Do 

Curacao 

Inches. 
3.65 
3.59 

do 

0.  W.  E.] 


59.  QUISCALUS  INSULARIS,  new  species. 
MARGARITAN  GRACKLE. 


l^ative  name,  "angoleta."' 

Very  abundant,  especially  near  Porl.amar,  where  they  entered  the 
yards  in  rear  of  the  houses  and  even  ventured  uj^on  our  dining  table  in 
search  of  crumbs.  At  certain  hours  of  the  day  they  assembled  in  flocks 
of  several  hundred  individufils  and  frequented  heaps  of  partly  decayed 
seaweed  tossed  up  on  the  beaches. 

[Tyi^e.— Male  adult,  No.  151733,  U.S.N.M.;  Margarita,  July  3,  1895; 
Wirt  Robinson;  collector's  No.  407.  Similar  to  Q.  luguhris^  but  larger; 
no  difleieiice  in  color  in  the  male.  Wing,  4.72;  tail,  3.98;  tarsus,  1.31; 
exposed  culmen,  1.13  inches.     '^Irides  pale  yellow." 
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The  female  differs  from  the  same  sex  in  (?.  lugubri^  in  the  much  lig^hter, 
brownish  gray  color  on  throat,  gradually  passing  away  on  breast  and 
sides  of  body.  The  back  and  head  are  also  h'ghter  than  in  Q.  litgubrU. 
The  color  and  pattern  of  coloration  are  very  similar  to  those  of  the  female 
of  Molothrus  ater^  but  are  slightly  darker.  The  wing,  tail,  and  culmen 
in  both  sexes  are  longer  than  in  Q,  lugubris.  We  have  no  specimens  of 
the  latter,  and  my  comparison  has  been  with  four  specimens  belong- 
ing to  the  American  Museum  of  Natural  History.  Measurements  of 
these  specimens,  and  of  the  three  collected  by  Lieutenant  Hobinson,  are 
here  given : 

MeaBurementa  of  QutBcalus  inaularia  and  Q,  lugubria. 


Sex. 


I 


Locality. 


Male  adult i  Margarita 

Do ' (To 

Female  adult do 

Male  adult Trinidad 

Do BritiBh  Guiana . 

Do 

F«raale  adult . .  I  Trinidad 


Wing. 


IneheM. 
4.76 
4.72 
4.01 
4.42 
4.31 
4.35 
3.88 


I 


TaU. 


Inehea. 
3.89 
8.08 
3.17 
3.40 
3.58 
3.58 
3.13 


Tarsn&l 


Cul- 


H- 


In^n. '  Inches.  ' 


1.31 

1.11 

1.31 

1.13 

1.12 

1.02 

1.24 

1.05 

1.25 

1.01 

1.31 

l.Ul 

1.13 

.83 

C.  W.  R.] 
Family  FRINGILLID.^. 

60.   CARDINALIS   ROBINSONI,  Richmond. 
ROBINSON'S  CARDINAL. 
Cardinalis  rohinsoni,  Richmond,  Auk,  XII,  October,  lSd5,  370. 

Native  name  "guayamate." 

Common  in  the  coast  region.  Their  song  does  not  resemble  that  of 
oar  cardinal. 

[7Vp«.— Male  adult,  No.  151072,  U.S.N.M.;  Margarita  Island,  Jnly  8, 
1805;  Wirt  Robinson;  collector's  No.  460.  Similar  to  Cphctnicem  bat 
smaller,  with  considerably  shorter  crest.  Apparently  no  difference  in 
color.  Wing,  3.26;  tail,  3.29;  tarsns,  0.96;  calmen,  0.76;  length  of  crest, 
1.17  inches.] 

The  female,  of  which  two  specimens  are  in  the  collection,  differs  simi- 
larly in  dimensions. 

The  two  females  are  pale  creamy  baff  below,  slightly  darker  ochra- 
ceous  on  flanks  and  sides  of  body.  The  single  female  of  C.  phoeniceus 
at  hand  for  comparison  is  deep  ochraceous  buff  below,  with  the  middle 
of  the  abdomen  buff*.  This  apparent  difference  in  color  between  the 
females  of  the  two  forms  may  be  due  to  the  condition  of  plumage  in 
the  specimens  examined,  those  of  C  rohinsoni  being  in  worn  and  that 
of  6\  pliceniceuH  in  fresh  plumage. 

One  of  the  females  of  C,  rohinsoni  differs  from  the  other,  and  from 
the  female  of  (7.  phcenieeus,  in  having  the  scarlet  vermilion  of  the  crests, 
under  part  of  wing  and  tail  replaced  by  ochraceous  yellow;  it  is  other 
wise  quite  similar. 
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Measurements  of  a  pair  of  C,  phwniceus  from  Lake  Maracaibo  and  of 
five  specimens  of  C,  robinsoni  are  here  given : 

Mea^urementa  of  Cardinalin  pha^nceus. 

sex.  I  Locality.  '  Wtog.     T»ll.   !T«r,„..L„^^-„  J^™*^* 

I  I  Incheg.   Inches.   Inches.   Inches.  <  Inches. 

Male  ailult  ...J  Lake  Maracaibo ,      a.45         3.60        0.94  1      0.73  i     1.C3 

Fenrnlo  atUilt  . . I do i      3.33         3.53  .07  .71       1.43 


MeasuremeniH  of  Cardinalis  robinsoni. 


Sex.  1  L,«,aity.  |  ^'-S-      ™'-    Tar.u».'„ „f^;,„  L^I'J'I 


Male  adnlt. ....  I  Mar^ritu  Island . 

Do do 

1)0 do 

Female  adult do 

Do do 


Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

3.26 

3.29 

0.90 

0.70 

1.17 

3.20 

3.20 

.95 

.69 

1.13 

3.20 

3.10 

.95 

.70 

1.18 

3.  13 

3.06 

.91 

.69 

1.11 

3.20 

3.13 

.99 

.73 

1.25 

C.  W.  R.] 
61.  VOLATINIA  JACARINI    SPLENDENS  (Viemot). 
GLOSSY  GRASSQUIT. 

I  saw  at  El  Yalle  perhaps  a  half  dozen  individuals.  As  in  the  case 
of  Tachi/phonus  melaleticus,  the  white  shoulder  patches  become  hidden 
in  made-up  skins. 

62.  EUETHEIA  OMISSA  (Jardine). 
VENEZUELAN  GRASSQUIT. 

Plentiful  in  the  scrub  near  the  coast. 

[Tins  is  the  form  re)>resented  on  Margarita.  A  male  from  this  island 
and  one  from  Laguayra  are  very  much  alike,  except  that  the  under  tail- 
coverts  in  the  former  are  blackish,  with  light  olive  grayish  edgings, 
while  in  the  latter  these  are  broadly  edged  with  yellowish  white.  In 
other  respects  they  are  quite  similar. — C.  W.  Ji,] 

Family  TANAGKID.E. 

63.  TACHYPHONUS  MELALEUCUS  (Sparrman). 

HLAUK  AND  WHITE  TANA(iER. 

A  good  many  of  these  tanagers  came  to  feed  on  the  seeds  of  the 
copey. 

64.  TANAGRA  PALMARUM  MELANOPTERA  (Hartlaub). 
nLACK-WINGEI)  PALM  TANAGER. 

Native  name  *'cluquia,"  from  its  note. 
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65.  TANAGRA  GLAUCOCALPA  (Cabanis). 
GLAUCOUS  BLUE- WINGED  TANAGER. 

Native  name  ^*  azulejo." 

These  two  tanagers  were  equally  abiindant  around  El  Valle.  Their 
favorite  food  was  the  ripe  papaya  fruit,  but  they  also  fed  on  mangoes 
and  coi)ey  seeds. 

[Between  two  Margarita  examples  and  two  from  Sabanilla,  Colombia, 
there  is  some  color  difterence,  the  former  being  somewhat  brighter  bine 
on  breast  and  sides,  and  brighter  in  color  generally,  which,  however, 
may  be  due  to  their  fresh  condition,  the  othor  specimens  being  old 
skins.  The  Margaritau  examples  are  slightly  larger,  with  more  robast 
(but  not  longer)  bills.  The  differences  in  dimensions  may  be  seen  in  the 
following  table: 

Mea9urement$  of  Tanagra  glaucocalpa. 


r 


Sex. 


Male  ad  nit 

Female  adult . 

Adult 

Do 


L 


Locality.  ,  Wing.      Tail.       ^^ 


<  InehM. 

MargariU 3.62 

do I      3  45 

Sabanilla 8.23 


Inehe$.  Ineluts,  ( 

2. 49  0. 57     , 

2.50  .59 
2.32  .57     I 


.do '      3.39  I      2.41         .57 


C.  W.  E.] 


Family  HIRUNDINID.^:. 

66.  PROGNE   CHALYBEA   (Qmelin). 

STEELY-BACKED  MARTIN. 

Native  name,  **goloudrina." 

A  large  colony  of  these  had  their  nests  under  the  tiles  of  the  houses 
in  Porlamar,  and  a  second  colony  nested  in  the  church  at  El  Yalle. 

Family  VJREONID.E. 

67.  VIREO  CHI VI  AQILIS  (Lichtenstein). 
AGILE  VIREO. 

Common  in  the  forests  around  El  Valle.  Its  resemblance  to  a  highly 
colored  red-eyed  vireo  is  strengthened  by  a  portion  of  its  song,  which 
is  indistinguishable  from  that  of  our  bird. 

[A  single  specimen  in  the  collection  appears  to  be  i^erfectly  typical. — 
C.  W.  R.] 

68.  HYLOPHILUS   GRISEIPES,   new  species. 
GRAY-FOOTED  HYLOPHILUS. 

This  little  vireo  was  common  in  the  coast  region  and  was  usually 
found  in  the  cactus  hedges  borderin**-  the  roiid,  where  its  actions  seemed 
much  like  those  of  our  Maryland  yellow  throat. 
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[7>j>c.— Male  aduU,  No.  151741,  U.S.N.M.;  Margarita,  July  3,  iSQSj 
Wirt  Robiuson;  collector's  No.  401. 

Upper  parts  olive  green,  clearer  greenish  on  rump  and  upper  tail- 
coverts,  with  a  grayish  wash,  particularly  on  top  of  head;  tail  similar, 
edged  externally  with  lighter  green,  inner  webs  of  most  of  the  feathers 
narrowly  edged  with  yellowish  green;  primaries  blackish  brown, 
becoming  lighter  on  secondaries  and  tertiaries,  which  latter  are  similar 
in  color  to  the  tail,  and  bordered  on  outer  webs  with  greenish  like  outer 
webs  of  the  rectrices;  wing-coverts  similar  to  the  back;  bend  of  wing, 
axillaries,  under  wing  coverts,  inner  webs  of  quills  (except  Jit  tips),  and 
under  tail-coverts  bright  light  yellow,  deepest  on  axillaries,  and  least 
so  on  under  tail-coverts.  Throat  grayish  white;  center  of  breast  and 
sides  of  abdomen  creamy  buff;  center  of  abdomen  buffy  silky  white; 
sides  of  breast,  body,  and  flanks  greenish  buff;  superciliary  line  gray- 
ish buff;  lores,  sides  of  forehead,  near  bill,  and  sides  of  head  grayish 
white.  Bill  blackish,  paler  at  base  of  lower  mandible;  legs  and  *'feet 
grayish-lead."  Wing,  2.05;  tail,  1.69;  tarsus,  0.67;  exposed  culmen, 
0.43;  exposed  portion  of  first  primary,  0.74  inches.  A  second  male 
measures:  Wing,  2.12;  tail,  1.59;  tarsus,  0.68;  exposed  culmen,  0.39; 
exposed  portion  of  first  primary,  0.68  inches. 

This  species  appears  to  be  most  closely  related  to  H.flavipes^  but  is 
smaller,  without  the  yellowish  bill  and  feet,  and  lacks  the  yellowish 
tinge  on  the  under  parts,  superciliary  line,  forehead,  lores,  etc.  It  has 
the  dark  feet  of  aurantii/rons,  but  differs  from  it  very  decidedly  in 
other  respects.  It  is  also  apparently  quite  different  from  H./erruginei- 
frons  and  H,  luteifrons  of  Sclater. 

C.  W.  R.] 

Family  COEREBID.E. 

69.  COEREBA  LUTEOLA  Cabanis). 
VENEZUELAN  HONEY  CREEPER. 

Common  in  the  scrub,  feeding  principally  on  the  fruit  of  the  eard6n. 
[Two  males  from  Margarita  do  not  differ  from  others  of  this  species. — 
C.  W.  E.] 

*       70.  ARBELORHINA  CYANEA  EXIMIA  (Cabanis). 
VENEZUELAN  GUIT-GUIT. 

The  native  name  of  this  beautiful  little  bird,  *'copeicillo,"  is  given 
because  it  feeds  almost  entirely  on  the  seeds  of  the  copey. 

At  certain  hours  of  the  day  they  swarmed  in  the  tree  tops.  In  speci- 
mens from  Margarita  the  beak  is  nearly  one-third  longer  than  in 
others  from  various  parts  of  its  Central  and  South  American  range, 
and  this  variation  might  possibly  be  accounted  for  from  the  fact  that, 
being  unable  to  tear  the  thick  rind  of  the  copey  fruit,  they  must  depend 
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upon  reaching  the  seeds  iu  the  narrow  clefts  by  means  of  their  slender 
and  long  beaks. 

[A  series  of  thirteen  specimens  from  Margarita  present  the  characters 
claimed  for  this  subspecies  very  clearly.  The  accomijanying  figure, 
representing  an  average  Central  American  bird,  and  also  the  longest- 
billed  Margaritau  specimen,  will  show  thegreatdittetencein  length  of  bill 
between  the  two  forms.  8pe(5imen8  of  ^4.  c.  eximia  from  the  nniinlai.d 
of  Venezuela  (from  whence  the  form  was  originally  described)  are  uot, 
judging  from  the  material  in  the  U.  S.  National  Museum  collection,  very 
constant  in  regard  to  the  characters  of  this  subsj)ecie8,  sonie  of  the 
specimens  from  that  country  being  very  close  to  the  true  cyanea.    There 

is  also  a  wide  variation  in  length  of  bill  in 
specimens  from  Trinidad  and  Tobago,  where 
eximia  appears  to  occur. 

Tlie  average  length  of  the  exposed  culnieo 
in  ten  m<ales  from  Margarita  is 0.82  iiuh,  the 
extremes  being  0.73  and  0.90  inch.  Dr.  J.  A. 
Allen  gives  the  average  length  of  exposed 
culinen  in  fifteen  males  from  Matto  G rosso, 
selected  at  random,  as  0.54  inch,  with  ex- 
"'"'"''L'JLA^ANDTc^AiEr^'^    tremes  of  0.48  and  0.59  inch,  these   figures 

all  falling  considerably  below  the  minimum 
measurement  in  the  Margaritan  males. 
In  three  Margaritan  females  the  exi>osed  culmeu  averages  0.78  inch, 
with  0.85  and  0.04  inch  as  extremes,  the  last  being  much  the  shortest 
of  tlie  entire  series.  In  nine  males  the  wing  measurements  average 
2.5G  inches,  with  extremes  of  2.48  and  2.70  inches;  the  fifteen  males 
measured  by  Dr.  Allen  average  2.68  inches,  with  extremes  of  2.57  and 
2.70  inches. 

The  Margaritan  birds  do  not  difler  in  color  from  those  of  other  locali- 
ties, and  in  this  respect  individuals  from  one  end  of  the  bird's  range  to 
the  other  are  remarkably  uniform. — C.  W.  K.] 

Family  MIMID.E. 

71.  MIMUS   GILVUS  (VieUlot). 

GKACEFUL  MOCKlNti  BIRD. 

Native  name  "paraulata." 

With  the  exception  ot  the  scaled  dove,  this  was  the  most  abundant 
bird  on  the  island,  being  fonnd  everywhere  except  in  the  heavy  forest. 
On  July  15  1  found  a  nest  with  three  partly  iiu;ubated  eggs  which  were 
indistinguishable  from  those  of  our  mocking  bird.    • 

[In  three  si>ecimens  from  Margarita  the  length  of  the  ex|X)sed  cul- 
nien  varies  from  0.75  to  0.85  inch,  giving  the  birds  a, place  intermediate 
between  gilvna  and  roHtraiUH, — C.  W.  It.] 
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Family  SYLVIID^. 

72.  POLIOPTILA   PLUMBICEPS,  Lawrence. 
LAWRENCE'S  GNATCATCHER. 
Poliopiila plumhicepSf  Lawrence,  Proc.  Aca<i.  Sci.  Phil.,  18B5,  37. 

AbiiudaDt  ut  all  points  on  the  island,  its  habits  closely  resembling 
those  of  our  gnatcatcher. 

[  Five  specimens,  including  two  males,  were  collected  at  Laguayra  and 
Margarita.  These  are  sufficiently  distinct  from  1\  nigriceps  of  western 
Mexico  to  deserve  a  name,  and  P.  plumbiceps  of  Lawrence,  although  a 
misnomer,  is  the  only  available  name  I  have  been  able  to  find.  This 
species  was  based  on  a  female  or  young  male  from  Venezuela,  and  was 
thought  by  Mr.  Lawrence  to  represent  a  fourth  section  of  the  genus, 
having  the  entire  crown  dark  plumbeous.  The  adult  male  has,  how- 
ever, as  black  and  glossy  a  cap  as  P.  nujriceps.  From  the  type  and 
two  other  specimens  of  P.  nigriceps  the  present  specimens  difi'er  in 
having  considerably  shorter  tails  (average  about  0.30  inch),  wing  and 
tarsus  also  a  trifle  shorter,  and  iu  having  slightly  broader  bills.  The 
white  edging  on  the  outer  webs  of  tertiaries  is  prominent  iu  the  Vene- 
zuelan and  Margaritan  specimens.  The  black  base  of  the  outer  tail 
feather  may  end  obliquely  or  transversely  (as  in  two  females  from 
Laguayra),  but  in  three  of  the  specimens  is  slightly  oblique,  and  in  all 
of  the  specimens  is  concealed  by  the  under  tail-coverts. — 0.  W.  li.] 

Family  TUKDII)^. 

73.  PLATYCICHLA   CARBONARIA  (Lichtenstein). 

YELLOW-BILLED  THRUSH. 

Beak,  feet,  and  lids  gamboge  yellow,  skin  around  eye  yellowish.  J 
saw  only  two  individuals  and  they  were  in  the  heavy  forest  up  in  the 
region  of  perpetual  mist. 

II.  BIRDS  OBSERVED  AT  GUANTA,  VENEZUELA. 

On  the  return  trip  from  Margarita  to  Laguayra  our  steamer  stopped 
for  a  few  hours  on  July  2  to  take  on  coal  at  Quanta,  a  port  12  miles  east 
of  Barcelona.  The  harbor  is  almost  landlocked  and  thoroughly  pro- 
tected on  three  sides  by  high  hills.  It  has  a  commodious  wharf  erected 
by  an  English  company  operating  a  railroad  from  Quanta  to  Barcelona, 
and  thence  some  miles  farther  into  the  interior  to  a  coal  mine,  whence 
the  company  is  obtaining  a  good  supply  of  coal.  The  hills  surrounding 
the  harbor  are  fairly  well  clothed  with  trees,  and  the  shores  arc  thickly 
fringed  with  mangrove  swamps^,  which,  owing  to  the  breeze  being  shut 
off  by  the  hills,  reek  with  malaria.  At  the  back  of  the  harbor  there 
is  a  flat  valley,  down  which  a  tortuous  stream  creeps  sluggishly  in  a 
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bed  of  tenacious  blue  mud.  This  valley  contains  a  very  extensive  cocoa- 
nut  grove,  with  plantains  growing  beneath  the  trees.  In  the  mud  at 
the  foot  of  those  trees  large  blue  crabs  {Cardisoma  guanhnmi^  Latreille) 
have  their  burrows,  and  sit,  like  spiders,  watching  for  prey.  They 
made  off'  with  two  of  the  birds  that  I  shot  before  I  could  reach  them. 
The  little  red  squirrels  {Scivrus  wsUmns  hoffmanni)^  the  "arditos"  of 
the  natives,  are  abundant  here.  I  spent  about  two  hours  in  this  grove 
with  my  butterfly  net  and  my  gun,  and  was  kept  busy.  Birds  were 
seen  in  every  direction  and  in  the  greatest  (abundance;  pigeons,  doves, 
parrakeets,  flycatchers,  caracara  eagles,  hawks,  delicate  little  swallow- 
tailed  swifts  (Panyptila  cayennensisf)  flying  high  in  the  air,  and  no  less 
than  eight  diflerent  species  of  humming  birds.  The  following  is  a  very 
imperfect  list  of  my  observations : 

1.  SULA,  sp. 

2.  PELECANUS  FUSCUS,  Liniweus, 

3.  LEPTOTILA,  sp. 

4.  COLUMBIGALLINA   PASSERINA  (Unnaeus). 

5.  SCARDAFELLA,  sp. 

6.  CATHARISTA  ATRATA  (Bartram). 

7.  POLYBORUS  CHERIWAY  (Jacquinot). 

8.  CONURUS.  sp.,  probably  C.  ^RUGINOSUS. 

9.  CROTOPHAGA  ANI,  Linnaeus. 

10.  PANYPTILA  CAYENNENSIS.' 

11.  GLAUCIS  HIRSUTUS  (Gmelin). 

12.  PH^THORNIS,  sp. 

13.  HYPUROPTILA  BUFFONI  (Lesson). 

U.  FLORICOLA  LONGIROSTRIS  (Viemot). 

15.  AGYRTRIA  VIRIDISSIMA  (Lesson). 

16.  AMAZILIA  FELICIA  (Lesson). 

17.  CHLOROSTILBON  CARIBB^A,  Lawrence. 

18.  HELEODYTES  NUCHALIS  (Cabanis).» 

The  large  wrens  {Heleodytes  nuchalw)  were  especially  abundant  in 
marshy  thickets  along  the  little  stream.  They  were  very  voluble,  and 
were  continually  spluttering  out  a  magnified  edition  of  the  bubbling 
song  of  our  little  marsh  wren.  Like  our  marsh  wrens,  they  seem  to 
build  surplus  nests,  for  I  found  no  less  than  six  in  one  small  bush. 
The  nests  of  cocoa  palm  fiber,  lined  with  hair  and  feathers,  are  covered 

'Fresh  colors  of  a  female  collected  are:  Irides  yellowinb  white;  legs  light  lead; 
beak  brownish  above,  flesh  below. 
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over  and  lAve  two  openings.  I  found  several  nests  with  eggs:  one 
contained  eight  fresh  eggs,  most  of  whicli  were  white,  but  some  faintly 
spotted  with  reddish  brown. 

III.   BIRDS  OBSERVED  AT  LAGUAYRA,  VENEZUELA. 

I  spent  altogether  ten  days  at  Lagnayra,  Juno  20  to  27  and  July  23 
to  26,  but  finding  the  birds  in  very  poor  plumage,  I  obtained  only  some 
thirty  skins  and  confined  myself  to  insects. 

The  lofty  mountains  in  rear  of  Laguayra  descend  precipitately  into 
the  sea,  liaving  at  their  feet  a  narrow  strip  of  fairly  level  ground,  iu 
some  places  barely  100  yards  wide.  The  lower  portions  of  these  mouu- 
taius  are  scantily  clad  with  a  growth  of  scrubby  thorn  trees  and  cactus, 
but  near  their  summits,  where  the  needed  moisture  is  furnished  by  the 
condensation  of  clouds,  there  are  heavy  forests.  Such  is  the  steepness 
of  the  mountain  slopes  that  these  forests  are  practically  inaccessible. 
However,  at  a  few  spots  streams  find  their  way  down  to  the  sea,  and 
by  ascending  the  ravines  which  serve  as  their  beds,  one  can  penetrate 
to  some  distance  from  the  coast.  Such  a  stream  is  found  three-quarters 
of  a  mile  east  of  the  town,  and  in  my  daily  excursions  I  usually  followed 
up  its  course  for  probably  a  couple  of  miles,  where  progress  was  stopped 
by  almost  perpendicular  slopes.  The  ravine  was  well  wooded  and  bird 
life  was  abundant,  as  it  was  also  around  the  edges  of  the  fields  on  the 
flat  coast  strip.  High  up  iu  this  ravine  I  caught  a  small  light-coloied 
crab  (Pseudothelphusa),  which  lived  in  burrows  among  the  roots  of 
trees,  and  which  has  proved  to  be  a  new  species.  I  also  got  a  number  of 
lizards  and  snakes  here,  and  found  butterflies  in  great  abundance, 
especially  the  Heliconiasj  CalUdryciSj  and  Ithomias,  This  was  the  only 
spot  where  I  found  Morphon  and  CalUgoeSj  but  they  were  all  badly  tat- 
tered and  worn. 

The  number  of  birds  that  I  identified  is  but  small  in  proportion  to 
those  that  I  observed.  The  following  is  therefore  a  very  imperfect  list 
of  the  birds  of  the  vicinity  of  Laguayra: 


Abundant. 
Abundant. 
Abundant. 
A  pair  seen. 
Many  seen. 


1.  STBRNA,  sp. 

2.  PELECANU8  FUSCUS,  Linxueus. 

3.  PREGATA  AQUILA  (Linnaeus). 

4.  EUPSYCHORTYX,  sp. 

5.  LEPTOTILA,  sp. 


6.  COLUMBIGALLINA  PASSERINA  (Linnaeus). 

Abundant. 

7.  CATHARTES  AURA  (Linnaeus). 
Abundant. 
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8.  CATHARISTA  ATRATA  (Bartram). 

Abuiidaiit. 

9.  CROTOPHAGA  ANI,  Linnaeus. 

Abundant. 

10.  COCCYZUS  MELANOCORYPHUS,  Vieillot. 

One  obtained. 

11.  CERYLE  AMERICANA  <'Gmelin). 

One  seen. 

12.  MELANERPES,  sp. 

One  shot. 

13.  CH/ETURA,  sp. 

Abundant. 

U.  GLAUCIS  HIRSUTUS  (GmeUn). 
One  seen. 

15.  HYPUROPTILA  BUFFONI  (Lesson). 

A  pair  obtained. 

16.  AMAZILIA  FELICIiE  (Lesson). 
Abundant. 

17,  CHLOROSTILBON  CARIBB^A,  Lawrence. 

Abundant;  some  young  males  obtained  in  June  in  an  intermediate 
stage  of  i>lumage. 

18.  THAMNOPHILUS  DOLIATUS  (Linnaeus). 
Common. 

19.  FORMICIVORA  INTERMEDIA,  Cabanis. 
Abundant. 

20.  CHIROXIPHIA  LANCEOLATA  (Wagler). 

Common  in  the  forest. 

21.  POGONOTRICCUS.'  sp. 
One  shot. 

22.  PLATYRHYNCHUS  MYSTACEUS  INSULARIS.«  AUen. 
One  skin  obtained. 

23.  TODIROSTRUM  CINEREUM  (Linnaeus). 


Common. 
Common. 


24.  QUISCALUS.  sp. 


i[This  specimen  is  immature,  and  so  tliflerent  from  tlie  adiiltu  of  any  of  the  known 
species  that  I  am  unable  to  identify  it.  In  color  it  somewhat  resembles  Sublegatu$ 
glaber,  but  the  wing  bars  are  tinged  with  biitfy  brown  instead  of  white. — C  W.  R.] 

-[A  specimen  with  a  slight  coronal  ]):itch,  marked  female,  agrees  in  this  respect 
with  several  females  collected  in  Trinithid  by  Mr.  C'bapman.  This  example  is  very 
close  to  Trinidad  birds,  but  is  darker  green  on  the  npper  parts,  the  wings  are  Ie« 
hrown,  the  wing  bars  are  lighter,  the  ear-coverts  juid  orbital  ring  are  clearer  yellow, 
and  the  abdomen  is  also  clear«T  and  lighter  yellow.  These  diflereuces  are  not  very 
proiiounce<l,  however.  The  type  female  from  Tobago  is  somewhat  lighter  on  the 
back  than  Trinidad  examples.  an<l  the  latter  bear  the  same  relation  to  the  La^uayra 
specimen.  The  last  named  is  the  farthest  removed  from  /*.  myataoeun  from  Brazil, 
and  also  from  the  type  of  i»8ularh. — C.  W.  Ix.] 
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25.  VOLATINIA  JACARINI  SPLBNDENS  (Vieillot). 

Common. 

26.  EUETHEIA  OMISSA  (Jardine). 
Abundant. 

27.  TACHYPHONUS  MELALEUCUS  (Sparrman). 

Common. 

28.  TANAGRA  CANA  ? 

Common. 

29.  PROGNE  CHALYBEA  (Gmelin). 

Common. 

30.  ATTICORA  CYANOLEUCA  (Viemot). 

Abundant. 

31.  VIREO  CHIVI  AGILIS  (Lichtenstein). 
Common. 

32.  COEREBA  LUTEOLA  (Cabanis). 

Common. 

33.  POLIOPTILA  PLUMQICEPS,  Lawrence. 
Common. 

34.  THRYOTHORUS   RUTILUS,  Viemot. 

One  obtained. 

35.  TROGLODYTES  RUFULUS,  Cabanis. 

This  species  is  common,  nesting  in  the  crevices  among  the  leafstalks 
of  the  cocoa  palms.  Its  song  is  almost  exactly  the  same  as  that  of  our 
house  wren. 
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LIST  OF  COLBOPTERA  COLLECTED  ON  THE  TANA  RIVER, 
AND  ON  THE  JOMBENE  RANGE,  BAST  AFRICA,  BY  MR. 
WILLIAM  ASTOR  CHANLER  AND  LIEUTENANl^  LUDWIG 

VON  hOhnel,  with  descriptions  of  new  genera 

AND   SPECIES. 


By  Martin  L.  Linbll, 

Aidf  Department  of  Ineecia^ 


During  the  East  African  expedition  of  Mr.  Chanler  and  Lieutenant 
von  Hobnel,  in  1893  from  the  coast  to  Hameye,  along  the  River  Tana, 
149  species  of  Coleoptera  were  collected.  In  1894,  on  their  expedi- 
tion to  Jombene  Range,  northeast  of  Mount  Kenia,  the  same  gentlemen 
collected  45  species,  out  of  which  only  three  proved  identical  with  those 
obtained  on  their  first  expedition.  It  may  be  of  interest  to  publish  a 
83'stematic  list  of  these  species,  with  descriptions  of  such  new  forms, 
3^  in  number,  that  apparently  have  not  yet  been  classified  in  entomo- 
logical literature.  In  four  instances  it  has  been  found  necessary  to 
erect  new  genera. 

POLYHIRMA  CHANLERI,  new  species. 

Elongate,  black,  feebly  shining;  antennfe  with  the  three  basal  joints 
griseopilose,  the  others  obscure,  compressed,  subcarinate.  Front  deeply 
and  broadly  bisulcate;  the  sulci  straight,  with  long,  appressed,  yellowish 
gray  hairs.  Vertex  broadly  bi  foveate,  hairy.  Thorax  elongate,  cordate, 
margined  at  sides,  densely  punctured;  disk  witli  two  stripes  of  black, 
short,  erect  hairs;  the  broad  median  channel  and  the  sides  with  long, 
transversely  appressed,  yellowish  hairs;  a  long,  deep  basal  fovea  each 
side;  posterior  angles  obtuse.  Elytra  elongate,  strongly  narrowed  at 
base,  broadest  behind  the  middle,  obliquely  truncate  at  the  apex  and 
with  the  suture  produced,  forming  a  slight  emargination ;  disk  with 
short,  black,  suberect  hairs  and  with  two  whitish  gray  spots  each  side, 
the  first  pair  a  little  before  the  middle  on  the  third  interval,  longitu- 
dinally oval,  surrounding  a  large  fovea;  the  second  pair  a  little  larger, 
oblique,  at  apical  fourth,  on  the  fourth  to  the  seventh  interval;  a  short 
scutellar  stripe,  and  the  lateral  margin,  with  long,  appressed,  yellowish 
gray  hairs,  the  former  reaching  only  one  fourth  the  length  of  the 
elytra,  the  latter  dilated  toward  the  apex;  strije  deeply  and  coarsely 
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punctured  on  the  basal  half,  more  finely  at  the  sides  and  almost  oblit- 
erated toward  the  apex ;  the  second,  fourth,  and  sixth  intervals  acutely 
carinate  from  base  beyond  the  middle.  Ventral  surface  and  legs 
sparsely  griseopilose. 

Type. — No.  16,  U.S.N.M.  Three  examples,  Tana  River.  Length, 
25  mm. 

This  species  resembles  Polyhirma  polioloma^  Chaudoir,  in  the  form  of 
head  and  thorax,  and  Polyhirma  alternaia^  Baffray,  in  the  elytral  sculp- 
ture.   The  macnlation  of  the  elytra  is  peculiar. 

PSEPHUS   HOEHNELI,  new  species. 

Fusiform,  uniformly  brown,  shining,  sparsely  covered  with  loni;  pale 
hairs.  Antennae  ferruginous,  feebly  serrate,  the  third  joint  equal  to 
the  fourth,  in  the  male  nearly  reaching  the  apex  of  the  iK)sterior  angles 
of  the  thorax,  in  the  female  somewhat  shorter.  Front  convex,  with 
broadly  rounded  margin,  densely  and  coarsely  punctate,  the  punctures 
ocellate.  Thorax  somewhat  longer  than  broad,  gradually  narrowed 
from  base,  rounded  at  anterior  angles,  coarsely  punctate,  more  densely 
at  sides,  punctures  ocellate;  a  broad  median  channel  from  base  to 
middle,  where  it  abruptly  ends ;  base  transversely  and  deeply  impressed 
at  tlie  sides;  iK)sterior  angles  not  divergent,  carinate.  Elytra  asbixiad 
as  thorax,  parallel  for  two-thirds  of  the  length,  deeply  punctatostriate; 
intervals  slightly  convex,  coarsely  and  muricately  punctate,  somewhat 
transversely  scabraas.  Ventral  surface  densely  but  more  finely  pnnc- 
tnlate.    Legs  ferruginous. 

Type.— No.  17,  U.S.N.M.  Three  examples,  Tana  River.  Length,  14 
to  15  mm. 

PLACOCERUS    FULVUS.  new  species. 

Elongate,  fulvous  above  with  short  fulvous  pubescence  and  sparse, 
long,  erect,  black  hairs.  Ventral  surface,  antennte,  and  legs  blnish 
black,  with  long,  grayish  and  black  hairs.  Front  with  two  deep  Uilvo- 
tomentose  impressions,  separated  by  a  longitudin.nl  black  carina;  ver- 
tex with  a  broad  black  stripe;  eyes  moderately  granulate,  emarginate 
in  front,  with  long,  black  hairs,  and  on  posterior  half  covered  with  very 
dense  short,  yellow  pubescence;  mandibles  long,  strongly  curved,  acute, 
black;  maxillary  palpi  black,  with  terminal  joint  lanceolate,  yellow  at 
the  apex;  labial  palpi  much  longer,  pale  yellow,  with  terminal  joint 
black,  longer  than  second,  broadly  dilated  toward  ai>ex,  strongly  com- 
pressed, apical  margin  convex.  Antenna^  longer  than  head  and  thorax ; 
first  joint  stout,  a  little  curved,  twice  longer  than  broad;  second  small, 
transverse;  third  wider,  triangular;  fourth  to  eleventh  strongly  dilated, 
forming  an  almost  continuous  fiat  disk,  about  five  times  as  long  as 
wide,  broadest  at  sixth  and  seventh  joints;  last  jf»int  longer  than  broad, 
rounded  at  tip,  fourth  to  tenth  transverse.  Thorax  somewhat  broader 
than  long,  strongly  constricted  at  base  and  apex,  with  three  black 
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dorsal  stripes,  the  middle  one  broader,  entire,  the  others  abbreviated 
at  either  end.  Elytra  nearly  twice  broader  than  thorax,  strongly  punc- 
tato-striate,  punctures  transverse,  closely  placed;  intervals  narrow, 
finely  rugose. 

TSfpe. — No.  18,  U.S.N.M.  One  example,  Jombene  Range.  Length, 
10  mm. 

ORPHNUS  THORACICUS,  new  species. 

Oval,  convex,  rufo-castaneous,  polished.  Head  very  short,  sparsely 
punctalate;  clypeal  margin  reflexed,  serrate;  front  with  a  strong,  sub- 
erect,  conical  horn  at  middle  and  a  short  carina  at  inner  margin  of  the 
eye.  Thorax  strongly  transverse,  continuously  margined;  anterior 
angles  acute;  posterior  obtuse,  nearly  rounded;  base  truncate;  disk 
deeply  and  broadly  excavate  from  the  anterior  margin  three-fourths  of 
the  length  toward  base;  excavation  bilobed  behind;  the  sides  in  front 
strongly  conically  elevated;  a  few  coarse  punctures  on  the  sides  of  the 
disk.  Scutellum  semioval,  smooth.  Elytra  twice  as  long  as  thorax, 
broadly  conjointly  rounded  at  apex;  humeri  prominent;  disk  with  short 
irregular  striae  of  coarse  punctures  near  the  scutellum  and  around  the 
humeral  umbones;  sutural  stria  obsolete.  Ventral  surface  sparsely 
hirsute.  Anterior  tibiae  strongly  tridentate;  spurs  of  posterior  tibiae 
long,  reaching  the  ai)ex  of  second  tarsal  joint. 

Type, — No.  19,  CT.S.N.M.    One  example,  Tana  River.    Length,  5.5  mm. 

SERICA  CONSIMILIS,  new  species. 

Broadly  oval,  dark  ferruginous,  sericeous,  somewhat  shining,  rather 
densely  punctate,  rufo-ciliate  at  sides.  Antennae  ten-jointed,  light  fer- 
ruginous; club  three-jointed,  somewhat  longer  than  the  stem.  Clypeus 
separated  from  the  front  by  an  obtusely  elevated,  strongly  arcuate  line, 
densely  punctate,  with  apical  margin  truncate,  obsoletely  tridentate. 
Thorax  evenly  convex,  twice  broader  than  long,  w  idest  at  base,  slightly 
narrowed  to  middle,  strongly  obliquely  convergent  iu  front;  anterior 
angles  produced, posterior  angles  obtuse.  Scutellum  triangular,  smooth 
at  apex.  Elytra  at  base  broader  than  thorax,  somewhat  wider  at  mid- 
dle, broadly  rounded  at  apex,  rather  strongly  punctatostriate;  sutural 
stria  more  deeply  impressed  posteriorly;  intervals  irregularly  punctate, 
slightly  convex.  Pygidium  convex,  punctate.  Ventral  surface  and 
legs  ferruginous,  tarsi  darker.  Anterior  tibiae  strongly  bidentate. 
Claws  all  equally  cleft. 

Type. — No.  20,  U.S.N.M.    One  example.  Tana  River.    Length,  9  mm. 

SERICA  NITIDIROSTRIS,  new  species. 

Broadly  oval,  convex,  light  ferruginous,  sericeo-opaque,  vaguely 
rugosopunctate.  Antennae  testaceous,  ten  jointed;  club  four-jointed, 
somewhat  longer  than  the  stem,  the  first  lamella  only  one-fifth  as  long 
as  the  others.  Clypeus  very  shining,  coarsely  cribrose,  separated  from 
front  by  an  elevated,  arcuate  line;  rather  strongly  reflexed  at  apex, 
Proc.  N.  M.  95 44 
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slightly  emarginate.  Thorax  uniformly  convex,  twice  broader  than  lon^, 
surrounded  with  a  narrow  black  margin  and  with  a  small  round  black 
spot  on  each  side  of  disk;  sides  fimbriate  with  long  red  hairs,  conver- 
gent from  base,  rounded  in  front;  posterior  angles  obtuse,  anterior 
angles  slightly  produced.  Scutellum  triangular,  narrowly  margim^ 
with  black.  Elytra  fimbriate  at  sides,  gradually  widened  from  the  base, 
broadly  rounded  at  the  apex,  distinctly  punctato-striate;  suture  nar- 
rowly black.  Pygidium  almost  flat,  obsoletely  rugulose.  Ventral  sur- 
face obsoletely  rugose;  posterior  coxae  strongly  punctate.  Legs  lined 
with  black;  posterior  tarsi  infuscate;  anterior  tibiae  strongly  bidentiite; 
claws  all  equally  cleft. 

Type. — No.  21,  U.S.N.M.    One  example,  Tana  River.    Length,  8  mm. 

TROCHALUS  SUBROTUNDUS,  new  species. 

Broadly  oval,  subglobose,  brownish  black,  iridescent.  Head  irreg- 
ularly deeply  punctate;  lateral  margins  strongly  reflexed,  broadly 
subsinuate  before  the  eyes,  strongly  convergent;  clypeus  distinctly 
separated  from  the  front  by  an  arcuate  elevated  line,  deeply  constricted 
before  the  apex,  and  with  a  short,  acute  median  carina;  labrum  reflexed, 
bisinuate,  subbidentate.  Antenna?  ferruginous,  ten-jointed ;  club  three- 
jointed,  longer  than  the  stem.  Thorax  evenly  convex,  densely  and 
strongly  punctate;  sides  marginate,  broadly  rounded,  strongly  conver- 
gent, with  the  anterior  angles  acute,  posterior  angles  obtuse;  base 
broadly  lobed  at  middle.  Scutellum  large,  triangular,  rather  densely 
punctured.  Elytra  more  distinctly  iridescent,  truncate  at  the  apex, 
finely  punctato-striate  on  tlie  disk,  very  obsoletely  toward  the  sides; 
intervals  coarsely  but  vaguely  punctate,  obliquely  subrugose.  Pygid- 
ium convex,  very  shining,  rufopiceous,  sparsely  and  strongly  punctate. 
Ventral  surface  shining,  rufopiceous,  sparsely  and  strongly  punctate. 
Legs  rufous.    Anterior  tibiae  bidentate. 

Type. — No.  22,  U.S.N.M.    Two  examples.  Tana  River.     Length,  7  mm. 

PEGYLIS  RUFOMACULATUS,  new  species. 

Oval,  reddish  brown,  finely  and  sparsely  pubescent;  above  coarsely 
punctate,  with  fine  distinct  punctures  intermixed;  pygidium  and  ven- 
tral surface  finely  rugose.  Anteniu^  ten-jointed;  club  three-jointed,  jis 
long  as  the  stem.  Clypeus  rugose,  entire,  rounded,  with  the  margin 
reflexed ;  frontal  carina  distinct,  straight.  Thorax  very  short,  broadest 
at  middle;  sides  strongly  rounded,  obliquely  convergent  toward  apex; 
anterior  angles  obtuse  but  somewhat  prominent,  posterior  angles  nearly 
rounded ;  disk  canaliculate  at  middle  with  a  round  impression  each  side; 
base  broadly  bisinuate;  scutellum  broad,  semioval,  finely  punctulate, 
and  with  a  few  coarse  punctures  each  side.  Elytra  reddish,  variegated 
with  large  black  spots;  sides  rounded,  broadly  dilated  at  middle; 
suture  distinctly  elevated ;  two  obsolete  dorsal  carinae.  Anterior  tibiae 
strongly  bidentate.    Claws  clefl  at  tip,  the  superior  part  longer. 

Type.^^o.  23,  U.S.N.M.    One  example.  Tana  Ei  ver.    Length,  16  mm. 
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SCHIZONYCHA  LONGITARSIS,  new  species. 

Oblong,  parallel,  rufotestaceous,  shining.  Head  broad,  blacky  clyp- 
eus  reddish,  reticulately  punctured,  with  margin  broadly  reflexed, 
rounded  at  sides,  subemarginate  at  middle;  frontal  carina  arcuate, 
abbreviated  near  the  e^-es;  front  flattened,  submuricately  punctured; 
vertex  without  carina,  smooth,  posteriorly  with  a  few  coarse  punctures. 
Thorax  twice  broader  than  long,  unevenly  convex,  narrowed  in  front; 
side  margins  depressed,  strongly  rounded,  subcrenulate;  anterior 
angles  rounded,  posterior  angles  obtuse;  base  broadly  bisinuate;  disk 
more  or  less  infuscate,  irregularly,  sparsely  punctate,  punctures  ocel- 
late.  Scutellum  triangular,  smooth,  coarsely  punctate  at  sides.  Elytra 
at  base  as  broad  as  thorax,  subangulately  explanate  just  before  mid- 
dle, evenly  and  rather  densely,  rugosely  punctate,  each  puncture 
with  a  small  scale;  suture  and  margin  narrowly  infuscate.  Pygidium 
smooth  at  middle,  a  few  coarse  punctures  at  sides.  Ventral  surface 
with  sparse,  setigerous  punctures.  Antennae  nine-jointed.  Legs  very 
long;  anterior  tibiae  strongly  tridentate;  claws  dentate  at  base,  cleft  at 
tip  with  the  superior  part  shorter,  very  thin. 

Male. — Antennal  club  longer  than  the  stem.  Tarsi,  especially  on  the 
anterior  legs,  strongly  elongate.  Posterior  tibial  spurs  dissimilar,  the 
outer  one  large,  flat,  lanceolate;  the  inner  one  short,  strongly  curvate. 
Last  ventral  segment  with  a  triangular  impression,  deeply  canaliculate 
at  middle.    Pygidium  deplanate  at  middle. 

Female. — ^Tarsi  less  elongate.  Antennal  club  much  shorter  than  sten). 
Last  ventral  segment  convex,  semicircularly  emarginate  at  apex.  Py- 
gidium very  strongly  excavate  at  mitidle,  more  deeply  toward  apex. 
Posterior  tibial  spurs  subequal. 

Types. — 1^0.  24,  U.S.N.M.  Four  males  and  one  female.  Tana  liiver. 
Length,  15  mm. 

ANOMALA   CRASSA,  new  species. 

Ovate,  convex,  glabrous,  shining  black.  Head  broader  than  long, 
rugosely  punctate;  clypeus  rounded,  with  broadly  elevated,  entire  mar- 
gin; eyes  large,  globose;  antennae  dark  ferruginous,  club  longer  than 
the  stem.  Thorax  one-half  broader  than  long,  narrowed  in  front,  con- 
tinuously margined,  finely  and  sparsely  punctulate,  with  a  large,  roulid, 
deeply  impressed  fovea,  equidistant  from  base  and  apex  on  each  side 
toward  the  margin;  color  clear  reddish  brown,  with  a  broad  median 
stripe  and  a  large  round  spot  each  side  shining  black.  Scutellum  sub- 
triangular,  black,  sparsely  punctulate.  Elytra  bla<;k  or  reddish  brown, 
with  sides  rounded,  broadest  just  before  middle,  strongly  punctato- 
striate;  second  interval  broader,  coarsely  irregularly  punctate,  the 
others  subequal,  smooth;  scutellar  impression  wanting.  Pygidium 
more  or  less  red,  slightly,  transversely,  rugosely  punctate,  smoother 
at  apex.    Ventral  surface  sparsely  punctate  and  villose.    Mesosternum 
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not  promineDt.  Legs  entirely  black;  anterior  tibiae  bidentate;  ante- 
rior tarsi  with  the  exterior  claw  iucrassate,  bifid  at  tip;  middle  claws 
entire. 

Type«. — ^o,  25,  U.S.N.M.  Three  examples,  Tana  River.  Length, 
14  mm. 

ANOMALA   CHANLERI,  new  species. 

Oblong,  subparallel,  testaceous,  shining,  glabrous  above.  Head  red- 
dish brown,  transverse,  rugosely  punctured;  vertex  paler,  nearly 
smooth;  clypeus  rounded,  margin  strongly  elevated,  entire;  antennae 
testaceous,  club  somewhat  shorter  than  the  stem.  Thorax  reddish 
brown,  twice  broader  than  long,  continuously  margined,  obsoletely 
canaliculate  at  middle,  subopaque,  very  densely  and  finely,  rugosely  ret- 
iculate; a  large  round  deeply  impressed  fovea  each  side;  sides  rounded, 
convergent  from  middle  to  apex,  anterior  angles  acute,  iwsterior  angles 
obtuse;  base  very  slightly  and  broadly  lobed  at  middle.  Scatelhim 
semioval,  finely  rugose,  margined  with  brown.  Elytra  somewhat 
widened  behind  the  middle,  regularly  and  strongly  punctatostriate; 
intervals  subeqaal,  smooth;  a  strong  semicircular  impression  behind 
the  scutellum.  Pygidium  vaguely,  transversely  rugose,  fimbriate  at 
apex.  Yentral  surface  sparsely  punctate  and  pilose.  Mesosternum 
not  prominent.  Anterior  tibisB  bidentate.  Tarsi  infuscate;  exterior 
claws  of  the  anterior  and  middle  legs  cleft. 

Type, — No.  26,  U.S.N.M.    One  example.  Tana  River.    Length,  12  mm. 

ADORETUS   FARALLELUS,  new  species. 

Elongate,  parallel,  testaceous,  feebly  shining,  sparsely  griseo-pilose. 
Head  broad,  rufo-piceous,  densely  rugose,  vertex  smooth  at  middle. 
Clypeus  with  margin  black,  reflexed,  broadly  emarginaf^  at  middle. 
Frontal  carina  distinct,  slightly  arcuate.  Labrum  strongly  jiectmate 
with  a  median  carina.  Antennal  club  somewhat  longer  than  the  stem. 
Thorax  more  than  twice  broader  than  long,  moderately  densely  punc- 
tate, distinctly  bisinuate  at  apex,  obsoletely  at  base;  sides  arcuate,  x^^' 
terior  angles  rounded,  anterior  angles  acute.  Scutellum  ogival,  punc- 
tulate,  smooth  at  tip.  Elytra  slightly  dilated  at  middle,  obsoletely 
costate,  densely,  nearly  regularly,  stria topunctate;  suture  and  apex 
narrowly  infuscate.  Pygidium  convex,  finely  rugosely  punctate. 
Metasternum  and  abdomen  nearly  smooth  at  middle,  sparsely  punctate 
at  sides.  Anterior  tibiae  tridentate.  Tarsi  infuscate,  exterior  claws  of 
the  anterior  and  middle  legs  cleft. 

Types. — No.  27,  U.S.N.M.  Two  examples,  Tana  Kiver.  Length,  12  moi. 

PARAPHOSPHORUS,  new  genus. 

(Group  Tragocephalides,  Lacordaire.) 

Antennae  setaceous,  twelve-jointed.  Thorax  with  a  stout  lateral 
spine  at  middle,  broadly  lobed  at  base.  Presternum  declivous  before 
and  behind.    Mesosternum  protuberant  in  front. 
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PARAPHOSPHORUS  HOLOLEUCUS,  new  species. 

Elongate,  parallel,  shining  black,  nearly  impunctate,  densely  covered 
with  ocherous  and  whitish  pubescence,  nearly  white  above.  Antennae 
nearly  one-half  longer  than  the  body,  finely  pubescent;  terminal  joint 
nearly  twice  as  long  as  eleventh  and  curved  at  apex.  Front  with  a 
longitudinal  carina  and  a  deeply  impressed  arcuate  groove  between 
the  eyes.  Prothorax  transverse,  apical  constrictions  slight,  interrupted 
at  middle;  basal  constriction  broad  and  deep;  a  broad  dorsal  vitta  and 
the  cylindrical  lateral  spines  glabrous.  Elytra  parallel,  broadly  con- 
jointly rounded  and  deplanate  at  apex;  an  elevated  sutural  costa 
beginning  somewhat  before  middle  and  nearly  reaching  the  apex;  a 
second  costa  parallel  with  the  first,  but  only  half  its  length,  abbre- 
viated at  each  end,  glabrous,  as  are  also  the  humeral  umbones,  the 
scutellura,  a  small  round  spot  on  disk  before  middle  and  two  longitu- 
dinal marginal  sx>ots  behind  middle.  Ventral  surface  has  the  median 
line  and  a  series  of  round  spots  on  each  side  of  the  abdominal  segments 
glabrous. 

Type, — ]S<).  28,  U.S.N.M.   One  example.  Tana  Eiver.     Lengtli,  28  mm. 

This  form  has  the  appearance  of  a  large  species  of  the  group  Proso- 
poceridoe,  but  the  complete  absence  of  cicatrix  on  the  antennal  scape 
and  the  transverse  rather  finely  granulate  inferior  lobes  of  the  eyes 
exclude  it  from  that  group. 

PROSOPOCERA  HOEHNELI,  new  species. 

Elongate,  parallel,  dark-brown;  head,  thorax,  and  ventral  surface 
clothed  with  an  appressed,  silky,  grayish  ferruginous  pubescence. 
Antennae  one-half  longer  than  body;  third  and  fourth  joints  strongly 
incrassate,  clothed  with  a  short,  fine,  whitish  pubescence  that  does  not 
conceal  the  reddish-brown  ground  color;  joints  fifth  to  eleventh  annu- 
late with  brownish  black  at  the  apex;  twelfth" joint  dark  at  base, 
attenuate  and  curved  at  tip.  Frontal  horn  long,  porrect,  flat  above, 
strongly  furcate  at  apex.  A  strongly  arcuate,  black,  glabrous  impres- 
sion between  the  antennal  tubercles,  connected  with  a  glabrous  line 
running  from  top  of  vertex  down  to  the  frontal  horn.  Thorax  strongly 
transverse,  with  two  constrictions  at  apex  and  two  at  base,  the  [interior 
basal  constriction  deepest;  the  middle  ring  convex,  uneven,  with  com- 
pressed, very  obtuse  lateral  tubercles,  connected  across  the  disk  by  a 
partially  glabrous  impression.  Behind  this  line  on  the  disk  each  side 
is  a  group  of  glabrous  granules;  other  similar  granules  behind  the 
lateral  tubercles,  and  on  the  sides  of  the  front.  Elytra  broadest 
between  the  prominent  humeri,  slightly  narrowed  toward  the  apex, 
sparsely  punctate,  rugose  behind  the  humeral  umbones;  pubescence 
brown,  mottled  with  white,  and  with  three  round  ocherous  spots  each 
side— one  behind  the  humerus,  touching  the  lateral  margin;  the  sec- 
ond on  the  disk,  near  suture,  just  before  middle;  and  the  third  one  on 
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disk,  bebiod  middle,  approximate  to  lateral  margin;  the  two  anterior 
pairs  of  sx>ot8  with  a  brown  ocellus.    Legs  brown,  with  dense,  silky 
pubescence,  grayish,  becoming  ochreous  yellow  on  the  inside  of  tibi<ne 
and  beneath  the  tarsi. 
Type. — No.  29,  U.S.N.M,    One  example,  Tana  River.    Length,  23  ram. 

ALPHITOPOLA  CHANLERI,  new  species. 

Elongate,  parallel,  nearly  impuuctate  (except  on  the  elytra),  reddish 
brown,  sparsely  clothed  with  a  fine  gray  pubescence,  varied  with  large 
spots  of  longer,  appressed,  very  dense,  ochreous- white  hairs.  Antennae 
one-half  longer  than  body,  slender,  immaculate;  scape  as  long  as  fourth 
joint,  stout,  gradually  and  slightly  clavate,  third  joint  one-third  longer 
than  fourth.  Head  as  broad  as  thorax,  mostly  white;  an  impressed 
line  on  the  vertex,  a  deeply  impressed  arc  between  the  antennal  tuber- 
cles and  a  fine  carina  along  the  front,  glabrous;  a  vertical  line  of  gla- 
brous granules  on  each  side  of  the  front;  brown  8i>ots  on  vertex  and 
gena;.  Prothorax  cylindrical,  as  long  as  broad,  constricted  about 
equally  deeply  at  base  and  apex,  with  small  granuliform  lateral  tuber- 
cles at  middle;  sides  broadly  white,  the  tubercle  and  a  round  spot  below, 
brown;  a  broad  white  dorsal  vitta,  abbreviated  and  triangular  in  front, 
including  a  brown  median  stripe  behind  the  middle.  Elytra  much 
broader  than  thorax,  truncate  at  base,  somewhat  constricted  at  sides 
behind  the  prominent  humeri,  slightly  narrowed  toward  apex;  the 
scutellum,  an  oblong  sntural  ^x)t  behind  it,  a  small  median  ba-sal  spot, 
a  larger  spot  in  front  of  and  below  the  humerus,  and  a  broad  vitta  from 
the  humeral  umbone  to  apex  of  elytron,  white.  This  vitta  is  oblique 
in  front,  includes  a  round  brown  spot  before  middle,  and  is  nearly  inter- 
rupted behind  the  middle  by  another  round  spot  connected  with  the 
brown  side  margin;  the  punctuation  only  visible  on  the  brown  parts, 
deep  and  coarse  at  the  base,  asperately  rugose  at  the  umbones,  gradu- 
ally finer  posteriorly  and  obsolete  at  apex.  Ventral  surface  brown 
along  the  middle,  sides  of  thorax  and  a  series  of  large  spots  each  side 
of  abdomen,  white.  Mesosternum  convex,  vertical  in  front.  Interme- 
diate femora  with  a  densely  pubescent  spot  at  middle  and  intermediate 
tibiir  obliquely  sinuate  and  ciliate  before  apex,  the  posterior  tibiae 
ciliate  but  not  sinuate. 

Typv, — No.  30,  U.S.N.M.    One  example.  Tana  River.     Length,  17  mm. 

MELIXANTHUS  IMMACULATUS,  new  species. 

Oval,  above  fulvous,  glabrous,  polished.  Antenna?  reaching  some- 
what beyond  the  posterior  angles  of  thorax,  the  five  basal  joints  fulvous; 
first  joint  inflated,  longer  than  second  and  third  together;  second  glo- 
bosely  oval;  third,  fourth,  and  fifth  clavate,  increasing  in  length;  sixth 
to  eleventh  deep  black,  sparsel^^  tomentose,  forming  a  distinct  serrate 
club.  Head,  black ;  eyes,  deeply  emarginate;  front  yellow,  canaliculate 
at  middle,  with  a  few  punctures;  clypeus  separated  by  a  shallow  im- 
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pression  between  the  antennae  and  two  oblique  ridges,  broadly  emargi- 
nate  at  apex.  Thorax  strongly  convex,  irapunctate,  apical  and  basal 
margin  black;  scutellar  fovese  nearly  obsolete;  basal  lobe  short,  trun- 
cate; margin  serrate  at  the  sides  of  the  base;  posterior  angles  acute. 
Scutellum  much  inclined,  black,  incised  in  front.  Elytra  conyex, 
slightly  gibbous  at  apex  of  scutelhim,  with  regular  rows  of  punctures, 
confused  at  apex;  base,  suture,  and  apical  half  of  side,  margined  with 
black;  humeral  callus  not  prominent;  epipleural  lobe  broadly  rounded. 
Pygidium  and  ventral  surface  black,  feebly  shining,  punctate,  sparsely 
hairy.  Prosternum  concave,  broadly  emarginate  at  apex;  oral  lobe 
very  large,  vertical,  semicircular  at  apex;  mesosteruum  transverse, 
fat;  metasternum  at  apex  and  last  ventral  segment  largely  excavate 
(female).    Legs  sparsely  pilose,  fulvous;  tarsi  black. 

Type. — No.  31,  U.8.N.M.  One  example,  Jombene  Range.  Length, 
5.5  mm. 

PSEUDOMACETES,  new  genus. 

(Group  Paeudocoliupitea,  Chapuis.) 

Head  rounded;  epistoma  and  labrum  emarginate;  eyes  rounded, 
entire,  partly  covered  by  the  produced  anterior  angles  of  pro  thorax; 
antennse  as  long  as  half  the  body,  first  joint  oblong,  inflated,  second 
obconical,  shorter  than  third,  third  to  sixth  elongate,  compressed, 
nearly  glabrous,  very  finely  punctate,  seventh  to  eleventh  incrassate, 
longer  than  broad,  pubescent  and  coarsely  punctate.  Prothorax  much 
narrower  than  elytra,  sides  acutely  margined,  strongly  convergent 
from  the  base.  Scutellum  pentagonal.  Elytra  irregularly  punctate 
with  prominent  humeral  umbone.  Presternum  large,  transverse,  fiat. 
Femora  edentate,  incrassate  at  middle,  the  anterior  and  posterior  pair 
distinctly  larger  than  the  middle  pair.  Tibiae  without  emarginatiou, 
gradually  enlarged  toward  apex,  deeply  striate;  tarsi  not  broader 
than  apex  of  tibia?,  joints  one  and  two  subequal,  claws  cleft. 

PSEUDOMACETES  ^NEUS,  new  species. 

Dark  seneocupreous,  including  antenna  and  legs,  sparsely  covered 
with  a  fine  white  appressed  pubescence.  Head  and  thorax  finely 
punctate.  Elytra  gradually  narrowed  from  the  humeri,  conjointly 
rounded  at  apex,  coarsely  punctate,  subseriately  on  tlie  posterior  tliird. 

Types. — Ko.  32,  U.S.K.M.  Two  examples.  Tana  River.  Length,  6 
to  8  mm. 

CHRYSOMELA  SCUTELLARIS,  new  species. 

Ovate,  moderately  convex,  above  coarsely  punctate  and  very  finely 
reticulate,  feebly  shining.  Head  red,  with  a  dark  cloud  on  vertex; 
mouth  parts  black;  antenuie  black,  gradually  and  strongly  clavate. 
Thorax  regularly  convex,  much  narrower  than  elytra,  black  with  sides 
red,  more  broadly  in  front;  base  strongly  rounded;  apex  squarely 
truncate;  lateral  impressions  almost  entirely  effaced,  indicated  only  by 
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a  deuser  panctaation.  Sciitellum  red,  sparsely  punctalate,  large, 
nearly  twice  broader  than  long.  Elytra  black,  with  red  margin,  pnnc- 
tares  with  serial  arrangement  only  posteriorly  near  the  satare;  a 
rugose  impression  at  base  between  the  humeral  umbone  and  scutellam. 
Ventral  surface  red,  propectus  and  episterna  of  metathorax  blackish; 
legs  black. 

l}ype. — No.  33,  U.S.N.M.  One  example,  Jombene  Range.  Length, 
8  mm, 

ASPIDOMORPHA  MACULICOLLIS,  new  species. 

Nearly  circular,  moderately  convex,  shining,  pale  testaceous  above. 
AntenniB  ferruginous,  with  the  last  four  joints  black.  Legs  ferrugi- 
nous, anterior  femora  with  a  black  spot  at  base.  Head  black,  with  a 
yellow  frontal  spot.  Thorax  beneath  black,  with  a  testaceous  spot  at 
tip  of  prosternum  and  a  transverse  band  of  same  color  on  the  metaster- 
num  and  its  epimera.  Abdominal  segments  testaceous,  with  black 
apical  margins  and  brownish  clouds  toward  the  sides.  Thorax  slightly 
produced  anteriorly  at  middle,  impunctate,  with  four  black  spots,  one 
semicircular  on  the  disk  above  the  head,  one  transverse  spot  at  the 
scutellum,  and  a  narrow  transverse  stripe  each  side  of  the  base.  Elytra 
irregularly  moderately  punctate  on  the  disk,  hardly  gibbous,  deeply 
impressed  each  side  of  scutellum.  Lateral  margin  very  wide,  obsoletely 
reticulate,  edge  narrowly  reflexcd.  A  narrow  stripe  from  the  umbone 
to  the  anterior  angle,  and  the  suture  toward  apex,  black. 

Type. — No.  34,  U.S.N.M.  One  example,  Jombene  Eange.  Length, 
15  mm. 

LACCOPTERA  FERRUGINEA,  new  species. 

Slightly  oval,  pale  ferruginous,  subopaque.  Last  antenna!  joint  black. 
Thorax  obsoletely  produced  at  apex,  finely  rugose;  explanate  margin 
rugosely  reticulate,  finely  bordered.  Elytra  coarsely  and  densely, 
rugosely  punctate,  moderately  convex,  slightly  impressed  at  the  scu- 
tellum and  behind  the  humeri;  umbones  nearly  obsolete.  Ventral 
surface  more  shining,  impunctate.  Legs  annulate  with  reddish  fer- 
ruginous, claws  brown. 

Type, — No.  35,  L^.S.N.M.  One  example,  Jombene  Eange.  Length, 
7  mm. 

EPISTICTIA  QUADRIPUNCTATA,  new  species. 

Elongate,  oval,  somewhat  shining,  finely  pubescent,  testaceous. 
AntenucT,  mandibles,  trochanters,  knees,  and  tarsi  shining  black. 
Head  largely  exposed,  subopaque,  channeled,  rugosely  punctate,  with 
two  black  spots  on  the  vertex.  Thorax  twice  broader  than  long,  apex 
at  middle  and  base  at  sides  nearly  straight;  sides  broadly  deplanate, 
convergent  from  base  and  slightly  rounded,  very  finely  margined; 
anterior  angles  promine^^t,  obtuse  at  tip;  posterior  angles  acutely  rec- 
tangular ;  basal  lobe  about  one-fourth  of  width  of  base,  broadly  rounded^ 
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disk  sparsely  pubescent,  densely  and  finely,  nigosely  panctate,  with 
four  black  shining  spots,  one  each  side  of  basal  lobe  and  two  in  front 
of  these  on  the  middle  of  the  disk;  a  transverse  impression  between 
the  posterior  pair.  Elytra  slightly  broader  than  thorax  at  base,  sub- 
parallel,  conjointly  rounded  at  apex,  moderately  convex,  densely  and 
deeply,  somewhat  rugosely,  punctate,  each  puncture  bearing  a  scale- 
like hair;  humeral  angles  a<)ute  but  hardly  prominent ;  umbones  distinct. 
Ventral  surface  glabrous,  shining. 

Type. — No.  36,  U.S.N.M.  One  example,  Jombene  Eange.  Length, 
9  mm. 

DEROSPH^RUS  CARBONATUS,  new  species. 

Elongate,  convex,  entirely  deep  black,  feebly  shining,  winged.  An- 
tennae shorter  than  head  and  thorax,  strongly  clavate,  third  juint  one- 
half  longer  than  fourth,  fourth  and  fifth  subequal,  a  little  longer  than 
wide,  constricted  at  base,  sixth  wider,  as  broad  as  long;  seventh  to 
tenth  still  wider,  transverse,  eleventh  longer,  rounded  at  apex ;  sixth 
to  eleventh  forming  a  compressed,  subserrate  club.  Head  exserted,  ver- 
tical, densely,  rugosely  punctate;  labnim  short,  rufociliate;  clypeus 
expanded  in  front,  truncate,  separated  from  the  front  by  a  deep  arcuate 
groove;  canthus  very  wide;  eyes  narrow,  reniform;  ocular  sulci  very 
deep,  bordering  the  eye  in  front  and  above  and  divergent  posteriorly 
on  the  sides  of  vertex.  Thorax  convex,  densely,  rugosely  punctate,  a 
little  broader  at  base  than  at  apex;  sides  rounded,  finely  margined; 
base  strongly  margined,  bisinuate.  Scutellum  semioval,  nearly  smooth. 
Elytra  parallel,  deeply  punctatostriate;  intervals  slightly  convex,  finely 
reticulate,  obsoletely  punctulate.  Ventral  surface  sparsely  punctate. 
Presternum  broad,  concave.  Legs  densely  punctate,  femora  strongly 
clavate,  tarsi  narrow,  clothed  beneath  with  coarse  yellow  hairs. 

Type. — No.  37,  U.S.N.M.    One  example,  Tana  Kiver.    Length,  11  mm. 

ACHROSTUS  CYLINDRICORNIS,  new  species. 

Elongate,  parallel,  ferrugiuous,  shining.  AntenncTe  long,  reaching 
beyond  humeri,  cylindrical;  third  joint  slightly  longer  than  the  follow- 
ing, fourth  to  seventh  a  little  longer  than  broad,  constricted  at  base, 
eighth  to  eleventh  cylindrical,  opaque,  eighth  to  tenth  subequal,  one-half 
longer  than  broad,  eleventh  as  long  as  ninth  and  tenth  united,  obliquely 
obtuse  at  apex.  Labrum  short,  rounded,  infuscate  at  apex.  Clypeus 
very  large,  convex,  rounded  at  sides,  broadly  emarginate  at  apex, 
densely  punctate,  separated  from  the  front  by-a  shallow  depression. 
Front  a  little  broader  than  diameter  of  eye  seen  from  above,  densely 
punctate;  ocular  sulci  short.  Thorax  hardly  broader  than  long,  apex 
broadly  lobed  at  middle;  sides  parallel,  slightly  angulate  at  middle, 
anterior  angles  rounded,  posterior  angles  rectangular;  base  slightly 
bisinuate,  finely  margined;  disk  slightly  convex,  infuscate,  densely  and 
rather  strongly  punctate,  with  four  shallow  fovese.    Scutellum  broad 
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sparsely  panctiilate,  rcmTided  at  apex.  Elytra  slightly  inftiscate,  with 
suture  and  margins  ferruginons,  crenately  panctatostriate;  intervals 
convex^  pnnetnlate.  Thorax  beneath  rugosely  punctate,  opaque.  Me- 
tasternum  and  abdomen  densely  and  finely  punctate,  shining.  Legs 
slender,  punctate,  entirely  ferruginous;  tibiae  straight. 

Type. — No.  38,  U.8.N.M.  One  example,  Jombene  Range.  Length, 
12  mm. 

DICHOTYMUS  MINOR,  new  species. 

Elongate  ovate,  piceous,  somewhat  shining.  Antennae  slender,  as 
long  as  half  the  body,  subserrate,  slightly  clavat^.  Clypeus  short, 
densely  punctate,  truncate  at  apex,  separated  from  front  by  a  deep 
groove.  Front  nearly  as  broad  as  diameter  of  eye  seen  from  above, 
more  strongly  punctate.  Thorax  much  narrower  than  elytra,  one-half 
broader  than  long,  sparsely  and  finely  punctate;  sides  arcuately  con- 
vergent from  the  base,  anterior  angles  rectangular,  posterior  angles 
obtuse.  Scutellum  elongate,  triangular,  with  a  few  distinct  phnctures. 
Elytra  rounded  at  the  humeri,  conjointly  subacuminate  at  apex,  each 
with  eight  regular  striae  of  fine  punctures;  intervals  entirely  flat, 
smooth.  Meso-  and  meta-sternum  coarsely  punctate  at  sides.  Abdo- 
men finely  punctate,  first  and  second  segments  densely  striate  at  base. 
Legs  long,  slender,  sparsely  punctate;  femora  fusiform ;  tibiae  straight, 
golden  pubescent  beneath  toward  apex;  tarsi  narrow,  densely  golden 
pubescent  beneath. 

Types. — No.  39,  U.S.N.M.  Five  examples,  Tana  River.  Length,  9 
to  13  mm. 

MERACANTHOIDES,  new  genus. 
(Tribe  AmarygmUUSf  Lacordaire.) 

Eyes  large,  partly  covered  by  prothorax.  Front  as  broad  as  diameter 
of  eye  seen  from  above.  Antennae  slender,  nearly  filiform,  reaching 
the  elytra.  Prosternum  declivous  posteriorly.  Mesostemum  a  little 
longer  than  broad,  longitudinally  convex  at  middle,  canaliculate  each 
side,  slightly  furcate  at  apex.    lutercoxal  process  narrow. 

MERACANTHOIDES  CUPREOLINEATUS,  new  species. 

Globosely  oval.  Antennae  ferruginous,  third  joint  longer  than  fourth, 
the  last  joints  compressed  but  hardly  perceptibly  dilated.  Last  joint 
of  palj)!  very  broad.  Clypeus  separated  by  an  arcuate  impression, 
finely  reticulate  and  strongly  punctate,  shining.  Head  and  thorax  dark 
brown,  with  metallic  lustre,  finely  and  rather  densely  punctate,  subo- 
paque  from  an  extremely  fine  reticulation.  Thorax  strongly  convex, 
more  than  twice  broader  than  long,  continuously  margined;  base  lobed 
at  middle;  sides  arcuate  and  strongly  convergent  from  the  base,  angles 
prominent.  Scutellum  small,  triangular,  with  a  few  fine  punctures. 
Elytra  with  rounded  humeri,  conjointly  subacute  at  apex,  each  with 
eight  punctured  linear  striae,  sharply  impressed,  much  deeper  toward 
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apex;  intervals  smooth,  flat  on  disk  but  strongly  convex  and  alternat- 
ing in  width  toward  apex.  Stria?  lined  with  aureo-cupreous,  each 
interval  with  a  dark  violaceous  cupreous  band,  margined  with  purple. 
Epipleura  and  ventral  surface  dark  brown,  the  former  opaque,  nearly 
smooth;  metasteruum  shining  at  middle,  smooth;  episterna  and  abdo- 
men rather  densely  punctate,  opaque.  Legs  dark  brown,  strongly 
punctate;  femora  subclavate;  tarsi  narrow,  densely  flavopilose  beneath. 
Types. — No.  40,  U.S.N.M.  Three  examples,  Jombene  Range.  Length, 

7.5  to  9  mm. 

BTRONGYUUM   MIRABILE,  new  species. 

Elongate,  parallel,  bright  greenish  blue,  more  shining  beneath,  with 
sanguineous  elytra.  Antennse  hardly  reaching  posterior  angles  of 
thorax,  second  joint  small,  round,  third  obconical,  a  little  longer  than 
fourth,  which  is  twice  as  broad  and  forms,  with  joints  five  to  eleven,  a 
serrate  club.  Head  much  exserted,  strongly  but  not  very  densely 
punctate,  clypeal  impression  deep  and  broad;  front  very  broad  between 
the  eyes,  obsoletely  impressed  at  middle.  Thorax  convex,  continuously 
margined,  as  long  as  broad,  strongly  punctate,  more  sparsely  at  the 
middle;  sides  broadly  rounded;  anterior  angles  rounded;  posterior 
angles  rectangular;  basal  margin  strongly  reflexed,  bisinuate;  two 
deep  punctures  on  the  disk  behind  tlie  middle.  Scutellum  semioval, 
smooth,  green.  Elytra  parallel,  stria?  more  impressed  toward  apex, 
densely  and  deeply  punctate;  intervals  slightly  convex,  densely  punc- 
tate. Yentral  surface  and  legs  coarsely  punctate,  middle  of  metaster- 
num  and  abdomen  nearly  smooth. 

Type. — No.  41,  XJ.S.N.M.    One  example.  Tana  River.    Length,  11  mm. 

PRAOGBNA   TIBIALIS,  new  species. 

Elongate,  black,  shining.  Antennae  filiform,  longer  than  half  the 
body.  Head  flat,  very  sparsely  and  finely  punctate;  clypeus  slightly 
transverse,  truncate  at  apical  margin,  separated  from  the  front  by  a 
fine  impressed  straight  line;  front  between  the  eyes  as  broad  as  the 
diameter  of  eye  seen  from  above;  ocular  sulci  deep,  arcuate,  reaching 
from  posterior  margin  of  the  eyes  to  the  canthus,  i)assing  the  clypeal 
suture.  Thorax  slightly  broader  than  long,  broadest  at  middle,  very 
finely  and  sparsely  punctulate;  sides  strongly  rounded,  especially  in 
front;  anterior  angles  entirely  wanting;  posterior  angles  obtuse;  base 
feebly  bisinuate,  strongly  margined,  with  a  small,  round  fovea  each 
side  and  a  shallow  depression  in  front  of  scutellum.  Elytra  cupreous, 
margined  with  green,  much  broader  than  thorax,  i)arallel  for  three- 
fourths  of  the  length,  deeply  striate;  striie  crenately  punctate;  inter- 
vals convex,  more  strongly  toward  apex,  obsoletely  punctulate.  Ventral 
surface  nearly  smooth.  Prosternum  posteriorly  somewhat  protuberant 
and  arcuate.  Femora  black,  sparsely  punctate;  tibia3  sanguineous; 
tarsi  fuscous,  with  golden  i>ubescenee. 

Type. — No.  42,  U.S.N.M.  One  exami)le,  Jombene  Range.  Length, 
15  mm. 
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PRAOGENA  SUBVIRIDIS,  new  species. 

Elongate  oval,  reddish  brown,  very  shining.  Antennae  somewhat 
longer  than  half  the  body,  flUform,  opaque  toward  apex.  Head  flat, 
finely  punctate;  clypeus  transverse,  truncate  at  apex,  separated  from 
the  front  by  a  finely  impressed  straight  line;  front  between  the  eyes 
broader  than  diameter  of  eye  seen  from  above;  ocular  sulci  parallel, 
narrow,  deep,  reaching  from  middle  of  eye  to  the  clypeal  suture. 
Thorax  one-half  broader  than  long,  shining  black,  evenly  convex, 
finely  and  sparsely  punctate;  apex  truncate;  sides  broadly  rounded; 
anterior  angles  strongly  rounded;  posterior  angles  obtusely  rectan- 
gular; base  slightly  bisinuate,  finely  margined  with  a  small  round  fovea 
each  side.  Elytra  much  broader  than  thorax,  greenish  brown,  strongly 
convex,  subparallel  for  three- fourths  of  the  length,  strongly  punctato- 
striate;  intervals  slightly  convex  at  base,  more  so  toward  the  apex, 
obsoletely  punctulate.  Ventral  surfaije  nearly  smooth.  Prosternum 
arcuate,  conically  produced  i>osteriorly.  Legs  sparsely  punctate, 
uniform  in  color. 

Type. — No.  43,  U.S.N.M.    One  example,  Tana  River.     Length,  15  mm. 

MYLABRIS  AT{(ICORNIS,  new  species. 

Antennie  entirely  black.  Elytra  with  basal  half  yellow;  a  narrow 
basal  margin,  a  triangular  spot  including  the  scutellum,  a  round  spot 
behind  the  humeral  umbone  and  a  smaller  one  between  this  spot  and 
the  suture,  black;  apical  half  black,  with  a  tran verse  band  at  apical 
third,  composed  of  two  confluent  spots,  and  a  small  transverse  apical 
spot,  yellow.     Otherwise  as  in  Mylahris  JlatHcornis  Fabricius. 

Type. — No.  44,  U.S.N.M.    One  example.  Tana  River.    Length,  18  mm. 

MYLABRIS  UNICINCTA,  new  species. 

Elongate,  deep  black;  antenna)  yellow,  with  first  joint  black  and 
second  brown;  elytra  black,  with  a  sharply  limited  elevated  yellow 
median  band  of  uniform  width  (2.2  mm.)  from  margin  to  margin. 
Otherwise  as  in  Mylabris  Jiavieornis  of  Fabricius. 

Type. — No.  45,  U.S.N.M.    One  example,  Tana  River.    Length,  23  mm. 

THYLACITES  TANA,  new  species. 

Elongate,  mottled  with  grayish  white  and  brownish  rounded  scales 
sparsely  mixed  with  short  gray  hairs.  Antennae  short,  sparsely  cov- 
ered with  long  grayish  hairs,  second  and  third  joint  equal,  shortly 
obconical,  only  slightly  longer  than  the  following,  seventh  joint  sub- 
contiguous  to  the  club,  which  is  oval,  acuminate,  densely  clothed  with 
short  whitish,  appressed  pubescence.  Eyes  round,  very  prominent. 
A  deep  frontal  sulcus  reaching  from  vertex  to  middle  of  rostrum,  which 
is  attenuate  toward  apex,  flat  above,  carinate  at  sides.  A  short  deep 
sulcus  outside  the  carina,  in  front  of  and  above  the  eyes.  Anteunal 
grooves  very  deep,  narrow  at  tip,  strongly  arcuate  and  widened  toward 
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the  inferior  margin  of  bead,  far  below  the  eyes.  Thorax  trivittate,  a 
little  longer  than  broad,  cylindrical,  broadly  constricted  at  each  end; 
disk  coarsely,  transversely  callose.  Scutellum  small,  triangular,  with 
dense  white  scales.  Elytra  nearly  fusiform,  without  humeri,  with  a 
scutellar  spot  and  an  indefinite  lateral  vitta  white;  basal  margin  thick- 
ened and  reflexed ;  disk  with  ten  rows  of  deep  round  punctures,  the 
ninth  and  tenth  strife  deeply  impressed.  Legs  slender,  sparsely  pilose, 
the  anterior  tibiae  longer,  serrately  toothed  beneath,  curved  and 
mucronate  at  apex;  posterior  tibiae  unarmed,  with  open  corbels,  the 
last  tarsal  joint  slightly  broader  than  the  others;  claws  connate  at 
base. 

TypeT—^o.  46,  XJ.8.N.M.     One  example,  Tana  Eiver.    Length,  14  mm. 

TANYMECUS  AUREOSQUAMOSUS,  new  species. 

Elongate,  piceous,  densely  covered  with  small  rounded  aureous  and 
piceous  scales,  irregularly  maculate;  antennae,  apex  of  rostrum,  ven- 
tral surface,  and  legs  sparsely  hairy.  Rostrum  distinctly  carinate  at 
middle,  second  joint  of  funicle  one-half  longer  than  the  first.  Thorax 
somewhat  rounded  on  the  sides.  Other  structural  characters  and  form 
as  in  Tanymecm  palliatus  Fabricius. 

Types. — No.  47,  U.S.N.M.  Two  examples.  Tana  River.  Length,  13 
mai. 

CYPHOIDES,  new  genus. 

(Group  Cyphides,  Lacordaire.) 

Head  very  short,  flat  above,  constricted  immediately  behind  the 
round,  ijrominent  eyes.  Rostrum  more  than  twice  longer  than  head, 
parallel,  flattened  above,  angular  at  sides,  acutely  incised  at  apex. 
Antennae  hardly  reaching  the  base  of  thorax;  scape  long,  reaching  the 
thorax,  straight,  clavate  at  apex;  funicle  seven-jointed,  the  first  two 
joints  longer,  the  second  longer  than  the  first;  club  ovate,  annulate, 
densely  pubescent.  Thorax  strongly  narrowed  in  front,  base  deeply 
bisinuate.  Scutellum  small,  oval.  Elytra  much  broader  than  thorax, 
separately  prominent  at  base,  convex,  strongly  declivous  behind ;  humeri 
distinct,  obliquely  truncate;  striae  ten,  entire.  Legs  normal  in  length, 
femora  fusiform,  unarmed,  tibiae  expanded  and  mucrgnate  at  apex, 
corbels  of  posterior  tibiae  large,  closed,  scaly.  Third  tarsal  joint  very 
broad,  bilobed.    Claws  connate. 

Type, — Cyphoides  impressifrons^  new  species. 

CYPHOIDES  IMPRESSIFRONS,  new  species. 

Ovate,  covered  with  a  crust  composed  of  small  rounded  metallic 
scales,  dark  cupreous  above,  with  three  fasciate  spots  on  the  sides  of 
elytra  yellowish  white;  ventral  surface  whitish.  Rostrum  above 
obsoletely  bicarinate,  separated  from  the  front  by  a  deep  angular 
impression,  connected  with  a  still  deeper  short  frontal  fovea.    Thorax 
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strongly  rouDded  at  sides,  constricted  in  front;  base  nearly  twice 
broader  than  apex.  Elytral  strije  not  impressed,  of  deep  oblong 
closely  sipproximate  punctures.  Femora  slightly  incrassate.  Tibi» 
denticulate  and  fimbriate  within. 

Type, — No.  48,  U.S.N.M.    One  example,  Tana  Eiver.    Length,  8  mm. 

CYPHOIDES  FOVEICOLLIS,  new  species. 

Ovate,  ferruginous,  densely  covered  with  small  rounded  metallic 
scales,  mostly  greenish  white,  disk  of  thorax  and  two  angular  trans- 
verse fascite  on  elytra  infuscate.  Rostrum  separated  from  front  by  an 
angular  impressed  stria;  a  fine  sulcus  from  vertex  to  apex  of  rostrum. 
Thorax  conical,  slightly  constricted  in  front,  base  twice  broader  than 
apex,  disk  with  a  round  impressed  fovea  each  side  of  middle.  Elytral 
strifle  distinctly  impressed,  deeply  and  densely  punctate;  intervals 
slightly  convex.  Femora  slender.  Tibiae  hairy,  not  denticulate.  Last 
ventral  segment  of  inale  obtuse,  with  curvilinear  sides,  of  female  more 
acute,  with  sides  rectilinear. 

Types. — No.  49,  XJ.S.N.M.  Fourteen  examples.  Tana  River.  Length, 
5  to  7.5  mm. 

LIST  OF  SPECIES  COLLECTED. 
Family  CICINDELIDJE. 
1.  MEQACEPHALA  REQALIS,  Boheman. 
One  pair,  male  and  female,  Tana  River. 

2.  CICINDELA  REGALIS,  Dejean. 

Five  examples,  Jombene  Range. 

3.  CICINDELA  CLATHRATA,  Dejean. 

Cicindela  intermedia,  Klug,  Monatsb.  Akad.  Wiss  Berl.,  1853,  p.  245;  Peters' 
Raise  u.  Mozamb,,  Zool.,  V,  p.  146  (1862). 

One  example,  Jombene  Range. 

Family  CARABID.E. 
4.  CALOSOMA  PROCERUM,  Harold. 

Two  examples,  Jombene  Range. 

5.  CRASPEDOPHORUS  EUSTALACTUS,  Gerstacckcr, 

Four  examples,  Jombene  Range. 

6.  TEFFLUS  VIOLACEUS,  Klug. 

One  example.  Tana  River. 

7.  TEFFLUS  JUVENILIS,  Gcrstaecker. 
One  example,  Jombene  Range. 
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8.  POLYHIRMA  POLIOLOMA,  Chaudoir. 
One  examble.  Tana  Eiver. 

9.  POLYHIRMA  QUADRIPLAGIATA,  Qcrstaecker. 

Two  examples,  Tana  Eiver. 

10.  POLYHIRMA  CHANLERI,  LincU. 

Three  examples,  Tana  River. 

11.  ANTHIA  CAVERNOSA,  Gcrstaecker. 

Five  examples,  Tana  River  j  one  Jombene  Range. 

12.  MACROCHILUS  LUGUBRIS,  Schaum. 

One  example,  Jombene  Range. 

13.  CHL^NIUS  DISCOPICTUS,  Fairmaire. 

One  example.  Tana  River. 

14.  OODES  NIGRITA,  Chaudoir. 

Oodes  luddus,  Gerstaecker,  ArchiT.  fiir  Xat.,  XXXIV,  1,  p.  21,  (1867);— Von  der 
Decken's  Reisen  in  Ost  Africa,  III,  2,  p.  70  (1873). 

Three  examples,  Tana  River. 

15.  ANGYONYCHUS  LIVIDUS,  Klug. 

One  example,  Tana  River. 

Family  GYRINID.E. 

16.  DINEUTES  SUBSPINOSUS,  Klug. 

One  example,  Tana  River. 

Family  DYTISCID.F.. 
17.  CYBISTER  IMMARGINATUS,  Fabricius. 

One  example,  Tana  River. 

18.  CYBISTER  TRIPUNCTATUS,  Olivier. 

Two  examples.  Tana  River. 

19.  CYBISTER  BINOTATUS,  Klug. 

One  example,  Tana  River. 

Family  HYDROPHILID.F.. 
20.  HYDROCHARES  RUFIFEMORATUS,  Hope. 

Five  examples,  Tana  River. 
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Family  8ILPHIDJB. 

21.  SILPHA  MICANS,  Fabricius. 

Three  examples,  Jombene  liauge. 

Family  PAUSSID^. 

22.  PAUSSUS  PROCERUS.  Gcrstazckcr. 

One  example,  Tana  River. 

Family  STAPHYLINID.E. 

23.  TANODEMA  AFRICANUM,  Gestro. 

One  exampla,  Tana  Kiver. 

Family  COOOINELLID^.     • 
24.  EPILACHNA  CHRYSOMELINA,  Gerstacckcr. 

One  example,  Tana  River. 

25.  EPILACHNA  PUNCTIPENNIS,  Mulsant. 

One  example,  Tana  River. 

Family  HISTERID^:;. 

26.  HISTER  ROBUSTUS,  Erichson. 

One  example,  Jombene  Range. 

27.  SAPRINUS  SPLENDENS,  PaykuU. 

!N^ineteen  examples.  Tana  River. 

Family  TROGOSITID^. 
28.  TENEBRIOIDES   MAURITANICA,  Linneeus. 
One  example,  Tana  River. 

Family  BUPRESTID.E. 

29.      TERNOCERA   REVOILI,  Fairmairc. 

One  example,  Jombene  Range. 

30.  STERNOCERA   HUNTERI.  Waterhousc. 

Two  examples,  Tana  River. 

31.  STERNOCERA   BOUCARDI,  Saunders. 
Four  examples,  Jombene  Range. 
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32.  STBRNOCBRA  HILDEBRANDTI,  Harold. 

Three  example^,  JombeDe  Eange. 

33.  JULODIS  HOEHNBLII,  Pairmaire. 

One  example,  Tana  River. 

34.  CHRYSOBOTHRYS   DORSATA.  Fabricius. 

Four  specimens,  Tana  Eiver. 

35.  CHALCOPHORA   PUBIVBNTRIS,  Castelncau  and  Gory. 
One  example,  Jombene  Range. 

36.  PSILOPTERA   AMAUROTICA,  Klug. 

Two  examples,  Jombene  Range. 

37.  PSILOPTERA   PYRITOSA,  Klug. 

One  example,  Tana  River. 

38.  ACMAODERA  GRANDIS.  Guirin  de  M6neviUe. 

Two  examples,  Jombene  Range. 

39.  SPHBNOPTBRA  TRISPINOSA,  Klug. 

One  example,  Jombene  Range. 

Family  ELATERID^. 

40.  AGRYPNUS  PARALLELICOLLIS,  Candizc. 

One  example,  Jombene  Range. 

41.  PSEPHUS    SOMALIUS,  Fairmaire. 

One  example.  Tana  River. 

42.  PSEPHUS  HOEHNELI,  LineU. 

Three  examples,  Tana  River. 

43.  HEMICLEUS   ADSPERSULUS,  Klug. 

Two  examples.  Tana  River. 

44.  HETERODERES    SPISSUS,  Candize. 

One  example,  Tana  River. 

45.  CARDIOPHORUS   PATERNUS,  Candize. 

One  example.  Tana  River. 
Proc.  N.  M.  95 45 
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Family  LAMPYRID-E. 

46.  LYCUS  INTERMEDIUS,  Bourgeois. 

One  example,  Jombene  Eange. 

47.  LUCIOLA  CISTELOIDES,  Klug. 

Que  example,  Tana  Eiver. 

Family  MALACflllDJE. 
48.  PRIONOCERUS  DIMIDIATUS,  Gcrstacckcr. 

One  example,  Tana  River. 

Family  CLERID.E. 

49.  CYMATODERA  CINGULATA,  Klug. 

One  example,  Tana  River. 

50.  PHLCEOCOPUS  VINCTUS,  Gcrstacckcr. 
One  example,  Tana  River. 

51.   PLACOCERUS  FULVUS,  LineU. 

One  example,  Jombene  Range. 

Family  PTIFID^. 
52.  PTILINUS  DENTICORNIS,  Castclncau. 
One  example,  Tana  River. 

53.  BOSTRICHUS  CORNUTUS,  Olivier. 

Two  examples.  Tana  River. 

54.  XYLOPERTHA  PICEA,  Olivier. 

One  example.  Tana  River. 

55.  XYLOPERTHA  CASTANEIPENNIS,  Faohracus. 

Two  examples,  Tana  River. 

Family  LYMEXYLONID-^. 
56.  ATRACTOCERUS  BREVICORNIS,  LinnBcus. 

One  example,  Jombene  Range. 

Family  SCARAB^ID.E. 
57.  ATEUCHUS  THOMSONI,  Watcrhousc. 

Ten  examples,  Tana  River. 
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58.  GYMNOPLBURUS  THALASSINUS,  Klug. 

•  Two  examples,  Tana  River. 

59.  GYMNOPLBURUS  VIRBNS,  Brichson. 

Two  examples,  Tana  River. 

60.  STIPTOPODIUS  DORI-ffi,  Harold. 

One  example,  Tana  River. 

61.  CATHARSIUS  PANDION,  Harold. 

One  example.  Tana  River. 

62.  ONTHOPHAGUS  NIGRICORNIS,  Paiimaire. 

One  example,  Jombeue  Range. 

63.  ONTHOPHAGUS  TUBERCULIFRONS,  Castclneau. 

Two  examples,  Jombene  Rauge.^ 

64.  ONTHOPHAGUS  GBRSTAECKERI,  Harold. 

One  example.  Tana  River. 

65.  ONTHOPHAGUS  OVULUM,  Gerstaecker. 
One  example,  Tana  River. 

66.  PHALOPS  BBCCARII,  Harold. 

One  example,  Jombene  Range. 

67.  APHODIUS  PALLBSCBNS,  Walker. 

One  example,  Tana  River. 

68.  CHIRON  KELLERI,  Fairmairc. 
One  example.  Tana  River. 

69.  ORPHNUS  THORACICUS,  Linell. 
One  male,  Tana  River.  ' 

70.  ORPHNUS,  dubious  species." 
One  female.  Tana  River. 


1  Both  males ;  one  of  theoi  corresponds  with  Castelneau's  description,  the  other 
one  differs  in  having  anterior  half  of  thorax  hroadly  and  deeply  excavate  at  mid- 
dle, and  all  fonr  thoracic  horns  of  equal  size  and  form,  exactly  like  the  lateral  horns 
of  the  typical  fonn.  In  the  absence  of  any  other  marked  difference,  I  take  it  to  be 
an  unusually  well  developed  specimen  of  the  same  species. 

'Species  marked  "dubious"  in  this  paper  are  probably  undescribed,  but  the 
material  on  hand  is  insufficient  for  their  proper  study. 
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71.  PHCEOCHROUS  BECCARXI,  Harold. 
Fourteen  examples,  Tana  Eiver. 

72.  HYBOSORUS  NITIDUS,  Lansberge. 

One  example,  Tana  Eiver. 

73.  TROX  SQUALIDUS,  Olivier, 

One  example,  Tana  Eiver. 

74.  TROX  MELANCHOLICUS,  Faohraeus. 

One  example.  Tana  Eiver. 

75.  TROX  DENTICULATUS,  Olivier. 

Eight  examples,  Tana  Eiver. 

76.  TROX  NILOTICUS,  Harold. 

Four  examples.  Tana  Eiver. 

77.  TROCHALUS  CORINTHIA,  Gcrstaecker. 

Three  examples,  Tana  Eiver. 

78.  TROCHALUS  FALLACIOSUS,  Gcrstaecker. 

One  example,  Tana  Eiver. 

79.  TROCHALUS  SUBROTUNDUS,  LineU. 

Two  examples,  Tana  Eiver. 

80.  SBRICA  CONSIMILIS,  LineU. 

One  example,  Tana  Eiver. 

81.  SERICA  NITIDIROSTRIS,  Linell. 

One  example,  Tana  Eiver. 

82.  PEGYLIS  RUFOMACULATUS,  Linell. 

One  example,  Tana  Eiver. 

83.  SCHIZONYCHA  MINUTA,  Raffray. 

One  example.  Tana  Eiver. 

84.  SCHIZONYCHA  VALIDA,  Boheman. 
Two  examples.  Tana  Eiver, 

85.  SCHIZONYCHA  LONGITARSIS,  LineU. 
Four  males  and  one  female,  Tana  Eiver. 
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86*.  ANOMALA  PALLIDA,  Fabricius. 
Two  examples,  Tana  Eiver. 

87.  ANOMALA  PALLIDULA,  Latreille. 

One  example,  Tana  Eiver, 

88.  ANOMALA  BOTTJE,  Blanchard. 

Three  examples,  Tana  River. 

89.  ANOMALA  CRASSA,  LineU. 

Three  examples,  Tana  River. 

90.  ANOMALA  CHANLERI,  LineU. 

One  example.  Tana  River. 

91.  ADORETUS  PICTICOLLIS,  Faohraeus. 

One  example,  Tana  River. 

92.  ADORETUS  PARALLELUS,  Linell. 

Two  examples,  Tana  River. 

93.  ORYCTES  SENEGALENSIS,  Klug. 

Three  examples.  Tana  River. 

94.  DIPLOGNATHA  GAGATES,  Fabricius. 

One  example.  Tana  River. 

Family  CERAMBYCID^. 

95.  MACROTOMA  COELASPIS,  White. 

One  male  and  three  females,  Tana  River. 

96.  MACROTOMA  FULIGINOSA,  Faohraeus. 

One  female,  Tana  River. 

97.  XYSTROCERA  MARGINALIS,  Goldfuss. 

One  example,  Tana  River. 

98.  XYSTROCERA  NIGRITA,  Servigny. 

One  example.  Tana  River. 

99.  CORDYLOMERA  ANNULICORNIS,  Fairmaire. 

One  example.  Tana  River. 

100.  COMPSOMERA  ELEOANTISSIMA,  White. 

One  example.  Tana  River. 
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101.  DIASTOCERA  RETICULATA,  Thomson. 
Two  examples,  Tsina  River. 

102.  PARAPHOSPHORUS  HOLOLEUCUS,  Linell. 

One  example,  Tana  River. 

103.  CERATITES  JASPIDEUS,  Scrvigny. 

Six  examples,  Tana  River. 

104.  PROSOPOCERA  HOEHNELI,  LincU. 

One  example,  Tana  River. 

105.  ALPHITOPOLA  CHANLERI,  LineU. 

One  example.  Tana  River. 

106.  COPTOPS  BIDENS,  Fabricius. 

One  example,  Tana  River. 

107.  APOMECYNA  MACULARIA,  Harold. 

One  example,  Tana  River. 

108.  NONYMA,  dubious  species. 
One  example,  Tana  River. 

109.  EUN  ID  I  A,  dubious  species. 

One  example.  Tana  River.  ] 

110.  VOLUMNIA  WESTERMANNI,  Thomson. 

Two  examples.  Tana  River. 

111.  NITOCRIS  ABDOMINALIS.  Faohraeus. 

One  example^  Tana  River. 

112.  OBEREA  ZANZIBARICA,  Harold. 

One  example.  Tana  River. 

113.  NUPSERHA  GLOBICEPS,  Harold. 

One  example,  Tana  River. 

Family  CHRYSOMELID^. 
114.  MELITONOMA  SOBRINA,  Lacordaire. 
Six  examples,  Jombene  Range. 

115.  MELIXANTHUS  IMMACULATUS,  Linell. 
One  example,  Jombene  Range. 
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116.  EURYOPE  BATESI,  Jacoby. 

One  example,  Tana  River. 

117.  COLASPOSOMA  GIBBICOLLE,  Jacoby. 

Three  examples,  Jombene  Eange. 

118.  PSEUDOMACETES  ^NEUS,  Lincll. 

Two  examples.  Tana  River. 

119.  CHRYSOMELA  SANSIBARICA,  Harold. 

Two  examples,  Jombene  Range. 

120.  CHRYSOMELA  SCUTELLARIS,  Linell. 

One  example,  Jombene  Range. 

121.  OIDES  TYPOQRAPHICA,  Ritscma. 

Two  examples,  Jombene  Range. 

122.  LUPERUS,  dubious  species. 

One  example.  Tana  River. 

123.  HISPA  QUADRIFIDA,  Gerstaecker. 

One  example,  Tana  River. 

124.  HISPA  ACANTHINA,  Reiche. 

Six  examples,  Jombene  Range. 

125.  ASPIDOMORPHA  QUADRIMACULATA,  OHvicr. 

Two  examples,  Jombene  Range. 

126.  ASPIDOMORPHA  HYBRIDA,  Boheman. 

One  example,  Jombene  Range. 

127.  ASPIDOMORPHA  SILACEA,  Boheman. 

Six  examples,  Jombene  Range. 

128.  ASPIDOMORPHA  MACULICOLLIS,  LineU. 

One  example,  Jombene  Range. 

129.  COPTOCYCLA  NIGROSEPTA,  Fairmairc. 

One  example,  Jombene  Range. 

130.  CASSIDA  VIGINTIMACULATA,  Thunbcrg. 

Two  examples,  Jombene  Range. 

131.  LACCOPTERA  FERRUGINEA,  LineU. 

One  example,  Jombene  Range. 
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132.  EPISTICTIA  QUADRIPUNCTATA,  LineU. 

One  exami)le,  Jombene  Eaiige. 

Family  TENEBRIONID^. 
133.  ZOPHOSIS  AGABOIDES,  Gerstaecker. 
Cue  example,  Tana  River. 

134.  DIODONTES  PORCATUS,  Solier. 

One  example,  Tana  River. 

135.  NOTHOCERUS  CYLINDRICORNIS,  Fainnaire. 

One  example,  Tana  River. 

136.  HOMALA  INTEGRICOLLIS,  Fainnaire. 

One  example,  Taua  River,  and  one  Jombene  Range. 

137.  RHYTIDONOTA  GRAVIDULA,  Gerstaecker. 

Four  examples,  Tana  River. 

138.  RHYTIDONOTA  GRACILIS,  Gerstaecker. 

One  example.  Tana  River. 

HIMATISMUS  TESSULATUS,  Gerstaecker. 

Three  exami)les.  Tana  River,  and  one  Jombene  Range. 

140.  PIMELIA  HILDEBRANDTI,  Harold. 
Nine  examples.  Tana  River. 

141.  PHRYNOCOLUS  UNDATOCOSTATUS,  Kolbc. 

Eight  examples.  Tana  River. 

142.  PHRYNOCOLUS  PETROSUS,  Gerstaecker. 
Eight  examples.  Tana  River. 

143.  SEPIDIUM  FURCIFERUM,  Gerstaecker. 

One  example,  Jombene  Range. 

144.  VIETA  PROTENSA,  Pairmaire. 

One  example.  Tana  River. 

145.  OPATRUM  VIRGATUM,  Brichson. 
One  example,  Tana  River. 

146.  ALPHITOBIUS  PICEUS,  Olivier. 
One  example,  Tana  River. 
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147.  ENDOSTOMUS  PLICICOLLIS,  Fairmaire. 

One  example,  Tana  River. 

148.  DEROSPH^RUS  CARBONATUS,  LineU. 

One  example,  Tana  River. 

149.  TOXICUM  TAURUS,  Fabricius. 

One  example,  Tana  River. 

150.  ACHROSTUS  CYLINDRICORNIS,  LincU. 

One  example,  Jombene  Range. 

151.  PYCNOCERUS  PASSBRINII,  Bertolini. 

One  example,  Tana  River. 

152.  DICHOTYMUS  STRIATIPENNIS,  Fairmaire. 

One  example,  Tana  River. 

153.  DICHOTYMUS  MINOR,  LincU. 

Five  examples,  Tana  River. 

154.  MERACANTHOIDES  CUPREOLINEATUS,  LineU. 

Three  examples,  Jombene  Range. 

155.  EUPEZUS  NATALENSIS.  Lacordaire. 

One  example.  Tana  River. 

130.  HOPLONYX  APER,  Faohraeus. 

One  example,  Jombene  Range. 

157.  HOPLONYX  IMPUNCTICOLLIS,  Fainnaire. 

One  example,  Tana  River, 

158.  STRONQYLIUM  MIRABILE,  LineU. 

One  example.  Tana  River. 

159.  PRAOQENA  VIRIDICUPREA,  Oerstaecker. 
Two  examples.  Tana  River. 

160.  PRAOQENA  SUBVIRIDIS,  LineU. 

One  example,  Tana  River. 

161.  PRAOQENA  TIBIALIS,  LineU. 

One  example,  Jombene  Range.  -^ 
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Family  LAGRIIDiB. 

162.  LAGRIA  ^RUGINEA,  Gerstaecker. 

One  example,  Tana  River. 

163.  LAGRIA  VILLOSA,  Fabricius. 

Two  examples,  Tana  River. 

164.  LAGRIA  PLEBEJA,  Gerstaecker. 
Two  examples,  Tana  River. 

Family  MELOID^. 

165.  MYLABRIS  TRIPARTITA,  Gerstaecker. 

Two  examples.  Tana  River. 

166.  MYLABRIS  AM PLECTBNS,  Gerstaecker. 

One  example,  Tana  River. 

167.  MYLABRIS  CALLICERA,  GersUecker. 

One  example,  Tana  River. 

168.  MYLABRIS  TRISTIGMA,  GersUecker. 

One  example,  Tana  River.^ 

169.  MYLABRIS  FLAVICORNIS,  Fabricius. 

Four  examples,  Tana  River.^ 

170.  MYLABRIS  LICTOR,  GersUecker. 

One  example.  Tana  River. 

1.71  MYLABRIS  ATRICORNIS,  Linell. 

One  example.  Tana  River. 

172.  MYLABRIS  UNICINCTA,  Linell. 
One  example,  Tana  River. 

173.  CORYNA  AMBIGUA,  Gerstaecker. 

One  example.  Tana  River.^ 

174.  CORYNA  KERSTENI,  GersUecker. 
Five  examples.  Tana  River.* 

1 A  variety  with  a  round  submarginal  yellow  spot  in  the  black  apical  field  of  elytra. 

-These  differ  from  Caflrarian  examples  in  having  two  basal  joints  of  anteunip 
black.  Myldbr'i8  trisiigma  of  Gerstaecker  is  also,  I  think,  a  variety  of /at?tcor»i>, 
Fabricius. 

»The  specimen  approaches  parenfheais  of  Gerstaecker  in  part  of  coloration. 

^The  series,  together  with  fourteen  examples  collected  by  Dr.  W.  L.  Abbott  in 
Masai-land,  proves  conclusively  that  these  two  species  of  Gerstaecker  must  be  united. 
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175.  LYTTA  VITTIPENNIS.  Kolbc. 

Two  examples,  Tana  Eiver. 

176.  LYTTA  NYASSBNSIS,  Haag-Rutenberg. 

Two  examples,  Tana  Eiver. 

Family  OTIORRHYNCHID^. 

177.  MICROCERUS  SPINIGER,  Gerstaecker. 

One  example,  Tana  Eiver,- 

178.    MICROCERUS  SUBCAUDATUS,  Gerstaecker. 

One  example,  Tana  Eiver. 

179.   PERIBROTUS  PUSTULOSUS,  Gerstaecker. 

One  example,  Tana  Eiver. 

180.    SYSTATES  SEMINUDUS,  GersUecker. 

One  example,  Tana  Eiver. 

181.   SYSTATES  ^NEOLUS,  Harold. 

One  example.  Tana  Eiver. 

182.    THYLACITES  TANA,  LineU. 

One  example,  Tana  Eiver. 

183.    TANYMECUS  AUREOSQUAMOSUS,  LineU. 

Four  examples.  Tana  Eiver. 

184.    TANYMECUS,  dubious  species. 

One  example.  Tana  Eiver. 

ia5.    CYPHOIDBS  IMPRESSIPRONS,  Linell. 

One  example.  Tana  Eiver. 

186.   CYPHOIDES  FOVEICOLLIS,  Linell. 
Fourteen  examples,  Tana  Eiver. 

Family  CUECULIOXID^. 
187.    SPHADASMUS  SEMICOSTATUS,  Fairmaire. 

One  example.  Tana  Eiver. 

188.   CAMPTORRHINUS  HYSTRIX,  Fairmaire. 
Three  examples,  Tana  Eiver. 
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Family  BRENTHID^. 

189.   AMORPHOCEPHALUS  IMITATOR,  Paohraeus. 

One  example,  Taoa  River. 

190.   CYLAS  BRUNNEUS,  Fabricius. 

One  example,  'f  ana  River. 

Family  CALANDRID^. 
191.   RHYNCHOPHORUS  PHOENICI8,  Fabricius. 

One  example,  Tana  River. 
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CONTEIBUTIONS    TO    THE    NATURAL    HI8TOEY    OF    THE 
COMMANDER  ISLANDS. 

XI.  THE  CRANIUM  OF  PALLAS'S  CORMORANT. 


By  Frederic  A.  Lucas, 

Curator  of  the  Department  of  Comparative  Anatomy, 


In  1882  Dr.  Leonhard  Stejiieger^  obtained  from  a  natural  bone  de- 
I)Osit  on  Bering  Island  a  small  number  of  bones  of  Pallas's  Cormorant, 
PhaXacrocorao)  perspicillatus.  During  the  summer  of  1896  Dr.  Stejne- 
ger  again  visited  Bering  Island  and  obtained  from  the  same  deposit  a 
second  lot  of  bones,  the  most  important  of  which  were  a  cranium  and 
sternum. 

The  cranium  (No.  19417,  U.S.N.M.),  or,  strictly  speaking,  the  calva- 
rium,  in  its  general  contour  most  closely  resembles  that  of  P.  penicil- 
latus among  existing  cormorants,  but  is  decidedly  larger,  and  is  pro- 
portionately wider  than  in  that  species,  while  the  beak  is  shorter.  As 
far  as  mere  size  is  concerned,  the  skull  of  an  adult  male  of  P.  carbo 
would  be  as  long  as  that  of  P.perspicillatuSyhnt  the  latter  is  much  wider 
and  is  more  depressed.  The  cranium  is  readily  distinguished  from  that 
of  P.  urile  by  its  greater  size  and  less  depression,  and  by  having  a  pro- 
portionately stouter  beak,  whose  ridge  lacks  the  slight  but  character- 
istic emargination  found  near  the  base  of  the  beak  in  P.  tirile. 

As  a  matter  of  fact,  the  differentiation  of  cormorants  into  species 
with  gi'ooved  beaks  and  those  without  does  not  exist,  so  far  as  the 
bony  beak  is  concerned.  Some  have  deeper  grooves  than  others,  but 
all  have  more  or  less  of  a  furrow  along  the  side  of  the  mandible,  and 
there  is  every  degree  of  gradation,  from  such  well-furrowed  beaks  as 
those  of  P.  albiventris  and  P.  magellanicus  to  the  shallow  grooves  of 
P.  mela'noleucus  and  P.  carho. 


iProc.  U.  S.  Nat.  Mus.,  XVII,  1889,  pp.  83-94. 
rrooeediD£8  of  the  United  States  National  Maseum,  Vol.  XVIII— No.  1096. 
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Pallas's  Cormorant  shows  a  marked  difference  from  all  others  exam- 
ined in  the  development  of  the  lateral  ethmoid.  lu  other  species  the 
lachrymal  sends  a  process  inward  which  fuses  with  a  spur  from  the 
mesethmoid  to  form  a  more  or  less  L-shaped  bar  of  bone,  uniting"  the 
frontal  and  mesethmoid.  A  small  spur,  arising  from  the  inferior  inner 
angle  thus  formed,  represents  the  lateral  ethmoid,  and  this  is  usaally 
but  little  developed,  being  largest  in  P.  penicillatus  and  obsolete  in  P. 
urile.  In  P.  perspieillattis  there  is  a  lateral  ethmoid  plate,  complete 
save  for  an  opening  above,  bein'g  the  retention  by  ossification  of  a  car- 
tilaginous plate  found  in  the  nestling  of  P.  urile  before  the  nostrils 
have  become  closed.  The  maxillopalatines  are  also  slightly  better 
developed  than  in  any  existing  cormorant,  and  while  the  difference  is 
small,  still  it  does  exist,  and  here  again  it  is  seen  by  comparison  to  be 
the  development  of  a  character  found  in  young  birds. 

Differences  exist  between  P. perspieillattis  and  other  cormorants  by  the 
presence  of  a  narrow  bar  of  bone  forming  two  precranial  cavities  where 
but  a  single  opening  exists  in  allied  species,  and  in  the  comparatively 
small  size  and  regular  lyrate  form  of  these  openings.  From  these  con- 
ditions it  will  be  seen  that  there  is  in  the  cranium  an  excess  of  ossifi- 
cation over  that  found  in  other  cormorants.  While  no  bar  of  bone  has 
been  found  in  other  species,  there  are  hints  of  it  in  some,  thus,  F.  peni- 
cillatus and  P.  magellanicus^  in  the  shape  of  a  little  bony  spike  running 
upward  from  the  alisphenoids,  and  it  is  not  impossible  that  the  com- 
plete bar  may  be  found  in  some  very  old  individual.  This  is  the  more 
probable  because  in  the  young,  of  P.  urile  at  least,  there  is  a  bar  of 
cartilage  occupying  the  place  of  the  bar  of  bone  found  in  Pallas's  Cor- 
morant. 

The  sternum  (No.  19417,  TJ.S.X.M.)  found  with  the  present  series  of 
bones  is  important,  as  its  size  indicates  it  to  be  that  of  a  male,  and 
shows  the  sternum  previously  described  to  have  been  that  of  a  female, 
or  possibly  even  that  of  a  male  of  P.  urile.  It  is  very  much  larger 
than  any  sternum  of  P.  urile^  and  much  larger  even  than  the  large 
specimen  of  P.  carlo,  used  for  comparison.^  The  present  sternum  is 
thus  in  harmony  with  the  other  bones,  and  aids  materially  in  emphasiz- 
ing the  superior  size  of  F,  perspicillatus. 

The  appended  tables  give  the  measurements  of  the  cranium  and  ster- 
num here  described,  compared  with  the  corresponding  parts  of  other 
species.  The  measurements  of  the  previously  described  sternuiu, 
ascribed  to  P.  perspicillatus,  are  repeated  and  an  error  of  the  first- 
given  table  corrected.  The  length  from  anterior  end  of  carina  to  end  of 
mesoxiphoid  is  said  to  be  104  mm.,  when  it  should  have  been  90  mm. 

Unfortunately  the  skull  of  P.  carbo  now  available  is  smaller  than 
that  of  the  individual  used  as  a  term  of  comparison  in  the  previous 
paper*  on  Pallas's  Cormorant. 


» Proc.  U.  S.  Nat.  Mus.,  XU,  1889,  pp.  88-94. 
^Loc.  cit. 
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Measurementa '  of  species  of  Phalacrooorax,^ 
STERNUM. 


P.peripi-  \ 

eillatus,    I 

male 

(U.S.N.M.. 

No.  19417). 


I 
P.earbo,      P.venieil-      P.urile, 
male(Yalo        tattis  male 

College,     (U.S.N. M.,  (U.S.X.M., 
No.  535).     No.  18536).    No.  12502). 


Anterior  end  of  carina  to  me«to- 
xiphoid 

Manabriam  to  mesoxiphoid 

Depth  of  carina 

Width  across  articulations  of  6rst  rib 

Width  across  articuhitiuns  of  fourth 
rib 


»132 
100  I 
«40 

84| 

72  ! 


110 
07  , 
33 


101  , 

87 


58  I 


104 
00 
25 
70 

65 


"  SKULL. 


NoSV  1^0.18851).      No.  MO). 

P.unle,    ' 
male 
(U.S.N.M., 
No.  12502). 

1 

Tip  of  mandible  to  occipital  condyle. . 
occipital  style 

mm. 
4  148 

60 
22 
30 
45 
40 

mm. 
135 

61 
20 
31 
36 
33 

mm. 
141 

62 
10 
32 
37 
33 

mm. 
116 

Across  anterior  part  of  frontaln 

Across  postorbital  processes 

13 
25 
32 
26 

Across  sqnamofMtl  proc-oiifSAif  - 

AcroBM  exoccinital  nrooesses .......... 

1  The  measurements  are  in  a  straight  line. 

•  Proc.  U.  S.  Nat.  Mus.,  XII,  1880,  p.  88. 

■Estimated,  owing  to  breakage. 

4  Taken  from  rostrum  of  one  bird  and  calvarium  of  another. 

EXPLANATION  OF  PLATES. 
Plate  XXXIV. 

[All  figures  natural  size.] 

Fig.  1.  Phalacrocorax  perepicillatus,  inferior  aspect  of  craninm.     The  anterior  and 
posterior  portions  aro  from  different  individuals. 

2.  Phalacrocorax perepicillatus,  left  ramus  of  jaw,  external  aspect 

3.  Phalacrocorax  per 8p%cillatu8f  mandible  and  left  palatine. 

Plate  XXXV. 

[Two-thirds  natural  size.] 

Fig.  1 .  Pha Jacrocorax  pen icilla i ue. 

2.  Phalacrocorax  perspicillatue, 

3.  Phalacrocorax  carbo. 
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Cranium  of  Pallas'S  Cormorant 

PfuiUtcriK-nrnx  perspiciiln  t  um 
For  explanation  of  plate  see  page  719 
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Crania  of  Pallas'S  Cormorant 

Phfflacroccn-ax  perspicUlatus  and  Phalacrocorax  carbo 
For  explanation  of  plate  see  paoe  719 
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NEW  SPECIES    OF    NORTU    AMERICAN    COLEOPTERA    OF 
THE  FAMILY   SCARAB.EID.E. 


By  Martin  L.  Linell, 

Aid,  Department  of  Inseots. 


In  rearranging  the  U.  S.  National  Museum  collection  of  North  Ameri- 
can Coleoptera  of  the  family  Scarabreidap,  a  certain  number  of  forms 
were  met  with  among  the  recent  accessions  that  evidently  are  unde- 
scribed  and  should  be  put  on  record  as  additions  to  our  fauna.  It  was 
found  necessary  to  erect  a  new  genus  for  some  small  species  occurring 
in  the  Southwest.  A  few  notes  have  also  been  added  on  previously 
described  species. 

PINOTUS  COLONICUS,  Say. 

A  species  widely  distributed  in  Mexico,  which  diflPers  from  P.  caroli- 
nus^  LinnsBUs,  by  male  having  two  tubercles  on  the  front,  one  above  the 
other,  shoulil  be  added  to  our  Texan  fauna.  A  specimen  is  in  the 
National  Museum  collection,  taken  by  Prof.  C.  H.  Tyler  Townsend  in 
Brownsville,  Texas,  September  5,  1895. 

PSAMMODIUS  SCHWARZI,  new  species. 

Oblong,  parallel,  convex,  shining  reddish  brown;  vertex,  disk  of 
thorax,  and  sometimes  sutural  region  of  elytra,  piceous.  Head  mod- 
erately coarsely  asperate;  vertex  smooth.  Clypeus  broadly  and  deeply 
emarginate,  without  teeth;  sides  broadly  rounded;  genje  obtuse, 
slightly  prominent.  Thorax  wider  than  long,  not  narrowed  in  front; 
sides  arcuate,  the  margin  indistinctly  crenulate;  anterior  angles  slightly 
prominent,  obtuse;  posterior  rounded;  base  slightly  arcuate,  with  very 
deep  marginal  line;  disk  convex,  sparsely  and  tinely  punctate,  with  an 
irregular  group  of  coarse  punctures  (from  8  to  15)  each  side,  and  a 
small  round  fovea  near  the  front  angles.  Elytra  as  wide  at  base  as  the 
thorax;  humeri  obtuse;  sides  nearly  parallel;  disk  deeply  striate,  stria? 
distinctly,  somewhat  crenately  punctured;  intervals  convex,  smooth. 
Mesosternum  opaque,  densely  punctulate,  carinate  between  the  coxje. 
Metasternum  smooth,  polished,  flattened  and  h)ngitu(linally  impressed 

ProceedingH  of  tlip  Tuitt'd  States  National  ^Tiiseiini,  Vol.  XVIU— No.  !0W. 
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at  middle.  Abdoineu  nearly  smooth,  with  a  few  coarse  punctures  at  tlu 
Bides,  the  last  segments  with  strongly  crenate  basal  margin.  Femoni 
equally  iucrassate,  smooth.  Anterior  tibiae  strongly  tridentate;  iMsi- 
terior  moderately  stout,  expanded  at  tip,  with  three  rows  of  small 
asperate  tubercles  but  no  oblique  ridges.  The  posterior  tarsi  nearly 
as  long  as  the  tibia;  the  joints  decreasing  in  thickness;  the  first  cine 
hardly  wider  toward  apex,  angular  but  not  compressed,  slightly  arcu- 
ate, fully  as  long  as  the  three  following  together  which  are  subecpial  iu 
length,  a  little  longer  than  thick,  constricted  at  base;  last  joint  as  long 
as  third  and  fourth  together. 

I^ength,  3.6  mm.  Seven  examples  from  Jacksonville,  Florida  (col- 
lected by  Mr.  William  H.  Ashmead),  are  in  the  collection  of  Hubbard 
and  Schwarz,  two  of  which  these  gentlemen  have  presented  to  the 
National  Museum. 

Types.— li^o.  559,' U.S.N. M. 

This  species  has  more  strictly  the  generic  characters  of  Pleurophor us 
in  the  hind  tarsi,  but  must  be  placed  near  Psammodius  bidensy  Horn, 
as  the  nearest  ally  in  our  fauna.  It  has  the  same  shape  as  this  si>ecifs, 
but  is  slightly  larger  and  lighter  in  color. 

APHODIUS  COQUILLETTI,  new  species. 

Shining  ferruginous,  with  lateral  and  basal  margin  of  thorax  aiid 
ely  tral  suture  narrowly  black ;  tibiic  and  base  of  tarsi  infuscate.  Head 
convex,  finely  punctate,  without  tubercles  or  clypeal  ridge.  Clypcus 
slightly  rugose,  concave  at  middle;  margin  broadly  emarginate,  with 
a  strong  acute  tooth  each  side;  sides  irregularly  arcuate,  strongly 
fimbriate;  gena'  prominent,  subangulate.  Thorax  with  the  sides 
fimbriate,  broadly  explauate,  foveate  near  the  obtuse  hind  angles; 
base  distinctly  margined,  arcuate  at  middle,  emarginate  each  side  at 
the  angles;  disk  convex,  finely,  not  very  densely,  punctate;  explanate 
sides  coarsely,  rugosely  punctate.  Elytra  glabrous,  fimbriate  at  niai- 
gin;  humeri  obtuse;  stride  fine,  vaguely  punctate;  intervals  minutely 
rugose,  with  coarse,  irregularly  biseriate  punctures.  Ventral  surface 
finely  pubescent,  8i)arsely  punctate.  Anterior  tibiai  smooth  iu  front, 
very  strongly  tridentate,  not  crenulate  above;  spur  slender,  curvate; 
first  tarsal  joint  very  short.  Posterior  femora  sparsely  punctate; 
tibiie  with  unequal  spinules,  the  first  tarsal  joint  not  longer  than  the 
two  following  together. 

This  species  belongs  to  Group  I  of  Dr.  Horn  and  resembles  A.  mili- 
tarise LeConte,  but  is  larger  and  has  the  sides  of  thorax  distinctly 
explanate  and  the  i)osterior  angles  are  distinct,  although  obtuse.  It 
diflfers  from  A.  rudis,  LeConte,  in  having  distinct  basal  margin  of 
thorax  and  diflerent  punctuation. 

Length,  6.5  mm.  One  example,  Los  Angeles,  California,  collected  by 
Mr.  D.  W.  Coquillett. 

Type.— No.  500,  U.S.N.M. 
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)CHOD^US  MANDIBULARIS,  new  species. 


Oval,  pale  ferruginous.  Meutum  elougate,  convex,  only  impressed 
at  apex.  Prosteruuni  short,  mandibles  strongly  but  obtusely  angu- 
lated  on  exterior  margin  just  before  middle.  Clypeus  with  rounded, 
simple  margin;  at  base  with  a  strong  acute  hornj  frontal  suture  indis- 
tinct. Front  sparsely,  moderately, finely  punctate,  not  lugose;  vertex 
without  ridge.  Thorax  densely  punctato  granulate,  a  round  impression 
at  side  and  median  line  impressed  at  basal  half.  Elytra  striate;  strias 
punctate;  intervals  feebly  convex,  punctate;  sutural  angles  obtuse. 
Yentral  surface  sparsely  punctate.  Femora  simple;  hind  tibia?  slen- 
der, strongly  fimbriate;  first  tarsal  joint  as  long  as  the  three  following, 
slender,  slightly  curvate. 

Length,  7  mm.  One  example,  collected  July  19  at  Winslow,  Arizona 
(Wickham). 

Type.—^o.  561,  U.S.N.M. 

Eesembles  0.  frontalis,  LeGonte,  in  form  and  color,  but  is  larger  and 
distinct  by  the  arcuate  clypeus,  the  dentate  mandibles,  the  strong 
frontal  horn,  situated  higher  up  on  the  front  than  the  small  clypeal 
tubercle  in  0.  frontalis^  and  the  total  absence  of  vertical  carina.  I 
have  seen  an  exactly  similar  specimen  from  Las  Cruces,  New  Mexico, 
in  the  collection  of  Messrs.  Hubbard  and  Schwarz. 

BRADYCINETUS   MINOR,  new  species. 

Dark  ferruginous;  head,  margins  of  thorax  and  elytra,  suture,  tibiae 
and  tarsi  darker.  It  differs  from  B.  harnii,  Eivers,  in  possessing  a 
larger  antennal  club;  clypeus  and  front  more  narrow  in  proportion  to 
their  length,  the  former  with  margin  less  rounded,  subangulate  at  the 
sides;  thorax  more  shining,  somewhat  more  sparsely  punctate;  scu- 
tellum  more  narrow  and  smooth ;  elytral  striie  distinctly  more  coarsely, 
loss  closely  punctate;  intervals  narrow,  convto.  Hind  tibiie,  spurs, 
carinaB  of  head  and  thorax,  the  form  and  lateral  margin  of  the  latter 
exactly  as  in  the  female  of  B.  hornii.  Middle  tarsi  with  first  joint  as 
long  as  the  two  following  together  (in  B,  hornii^  as  the  three  following). 

Length,  7.5mm.  One  female  collected  by  Mr.  E.  A.  Schwarz  at  San 
Diego,  Texas,  May  26,  1895. 

Type.— No.  662,  U.S.N.M. 

Bolhoceras  farciuH  and  B.  iumef actus  of  our  lists  have  the  eyes  com- 
jdetely  and  broadly  divided  and  should  not  be  congeneric  with  B.  laz- 
arusj  Fabricius. 

GYMNOPYGE,  new  genus. 
(Group  Dichelonychinu) 

Mouth  parts,  ventral  segments,  and  coxie  of  same  structure  as  in 
Dichelonycha.  Elytra  short;  humeral  umbone  prominent;  base  con- 
jointly, broadly  emarginate;    side    margins    expanded  vertically  or 
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broadly  lobed  at  basal  balf,  strongly  convergent  posteriorly;  apices 
separately  rounded.  Wings  ample  (in  all  three  speo.ies).  Propygidiuni 
entirely  exposed.  Body  short,  in  front  narrowed  more  or  less  strongly. 
Abdomen  gibbous.  Legs,  and  especially  tarsi  and  claws,  less  elongate. 
Posterior  tibije  short  and  stout,  with  an  oblique  spinous  ridge  behind 
middle  on  the  exterior  side,  and  lower  edge  serrate  and  spinous. 
Type, — G,  hoplUvforniis,  new  species. 

GYMNOPYGE   HOPLI^FORMIS,  new  species. 


Oval,  strongly  narrowed  in  front,  brownish  testaceous,  head  and 
thorax  piceous,  hirsute  with  whitish  hairs,  longer  on  ventral  surface; 
long,  appressed,  white  hairs  on  sides  of  abdomen  and  propygidiiim. 
AntennjB  9-jointed,  ferruginous;  club  black.  Head  rugosely  punc- 
tate; clypeus  short,  separated  by  a  straight  impressed  suture;  margin 
strongly  reflexed,  truncate  in  front;  side  angles  rounded.  Thorax 
strongly  convex,  broader  than  long,  emarginate  at  apex;  sides  obtusely 
subangulnte  just  behind  the  middle;  hind  angles  very  obtuse;  bjk^o 
arcuate;  disk  coarsely  but  not  densely  punctate,  a  long  hair  arising 
from  each  puncture.  Scutellum  broad,  rounded,  punctate.  Elytra 
rugosely  punctate  and  hairy;  sutural  stria  somewhat  distinct  and 
traces  of  three  or  four  more  strite  on  the  disk.  Propygidium  finely 
punctate,  densely  covered  with  long  appressed  white  hairs;  pygidiuni 
convex,  shining,  sparsely  punctate  at  base,  smooth  at  apex.  Yentnil 
surface  sparsely  and  finely  punctate.  Metiisternum  at  sides  more 
coarsely  punctate.  Front  tibiae  with  upper  tooth  obsolete;  hind  tibiae 
very  stout,  asperately  punctate  and  coarsely  serrate  on  the  inferior 
margin;  tarsi  short,  claws  moderately  long. 

Length,  5  to  6  mm.  Numerous  examples  collected  by  Mr.  D.  W. 
Connillett  in  Mohave  Desert,  Kern  County  and  Los  Angeles  Connty, 
California.  An  individual  from  San  Diego  is  entirely  black,  but  does 
not  differ  otherwise. 

Type.—^o.  563,  U.S.N.M. 

GYMNOPYGE   PYGMJEA,  new  species. 

Elongate  oval,  sparsely  hirsute,  narrowed  in  front,  pale  ferruginous. 
Antennal  club  black.  Head  piceous,  thorax  infuscate.  Antennae 
8  jointed;  claws  of  posterior  tarsi  short;  anterior  tibia;  distinctly  tri- 
dentate.     Elytra  sparsely,  irregularly  subseriately  punctate. 

Length,  5  mm.  Two  examples,  southwestern  Utah.  (From  Charles 
Palm,  of  New  York.) 

Ti/p€ft.—^o.  504,  U.S.X.M. 

GYMNOPYGE    COQUILLETTI,  new  species. 

Oval,  hirsute,  narrowed  in  front,  pale  ferruginous.  Antennal  club 
and  head  piceous,  tarsi  slightly  infuscjite.  Differs  from  G.  hopliaforMfS 
in  larger  size,  more  elongate  form,  liead  cribrate  with  indistinct  clypeal 
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suture,  anterior  tibiae  trideiitate,  niitenuie  8-jointed,  scutelluni  more 
narrow,  uot  transverse,  and  hind  tibiie  hardly  as  stout.  Elytra  sub- 
rugosely  punctate,  with  faint  traces  of  stria». 

Length,  7  mm.  One  example,  Colorado  Desert,  San  Diego  County, 
California,  collected  by  Mr.  D.  W.  Coquillett. 

Type.^^o.  505,  U.S.N.M. 

DIPLOTAXIS   RUFA,  new  species. 

Ovate,  slightly  broader  behind,  rufoferruginous,  shining;  glabrous 
above.  Front  and  clyi)eu8  convex,  cribrately  punctate;  the  latter 
subrectangular,  truncate,  margin  narrow,  but  distinctly  reflexed. 
Antennae  testaceous,  10  jointed,  club  as  long  as  the  funicle.  Thoiax 
one-half  broader  than  long,  narrowed  in  front,  coarsely,  moderately 
closely  punctate;  sides  obtusely  subangulate  at  middle,  slightly 
sinuate  before  and  behind;  angles  acute;  impressions  at  the  angles 
feeble.  Scutellum  sparsely  punctate.  Elytra  coarsely,  but  not  very 
densely,  jmnctate;  striae  regular  at  the  sides;  punctures  confused  on 
the  intervals;  costae  with  a  series  of  minute  punctures.  Pygidium  and 
ventral  surface  coarsely  punctate,  the  punctures  with  short  hairs. 
Legs  setose,  femora  sparsely,  moderately  coarsely  punctate;  tibiae, 
especially  of  the  posterior  legs,  roughl}^  punctate;  the  anterior  tibiae 
with  upper  tooth  very  small,  the  others  strong,  acute;  the  anterior 
tarsi  moderately  long;  the  middle  tarsi  very  long  and  the  posterior 
tarsi  short,  with  basal  joint  incrassate,  roughened;  claws  cleft,  the 
inferior  part  broader,  with  recurved  apex. 

Length,  9  mm.    Three  examples,  Gex)rgiaua,  Florida. 

Types.—^o,  500,  U.S.N.M. 

This  species  resembles  D.  auhcostata,  Blanchard,  in  the  form  of  thorax, 
but  is  smaller,  has  the  thorax  less  constricted  and  more  coarsely  punc- 
tured, and  the  convex  cribrose  head  with  truncate  clypeus  is  entirely 
difl'erent. 

Note. — In  comparing  the  original  descriptions,  I  have  come  to  the 
conclusion  that  Diphtaxis  castanea^  Burmeister,  is  identical  with  1),  sub- 
costata,  Blanchard,  D.  georgice,  Blanchard,  with  D,  liberta^  Germar,  and 
corpulentaj  Burmeister,  with  D,  tristis,  Kirby.  The  last- mentioned 
names  in  each  case  have  the  priority. 

LACHNOST£RNA    ELONGATA,  new   species. 
(Group  Ephelida,  Horn.) 

Very  elongate,  cylindrical,  finely  and  sj)arsely  pubescent;  rufotesta- 
-ceous,  moderately  shining.  Head  as  broad  as  anterior  margin  of  tho- 
rax, infuscate,  convex,  densely  and  coarsely  punctate,  with  margin  mod- 
erately reflexed,  distinctly  einarginate.  Antennae  10-jointed.  Thorax 
rather  short  evenly  convex,  finely  and  densely  punctate;  sides  strongly 
arcuate  and  narrowed  in  front,  ])arallel  behind;  anterior  angles  obtuse, 
posterior  rectangular.    Elytra  subopaque,  finely  and  densely,  somewhat 
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nigosely  punctate,  discal  costte  feeble.  Pygidium  very  convex,  longer 
Ibau  broad,  narrowed  toward  apex,  ratber  coarsely,  not  densely  punc- 
tate. Metasternum  sparsely  bairy,  finely,  not  densely  punctate.  Glaw» 
witb  a  feeble  subbasal  tootb. 

Male. — Antennal  club  sligbtly  longer  tban  tbe  st^m.  Abdomen 
slightly  flattened;  penultimate  segment  broadly  emarginate,  with  the 
margin  at  middle  depressed,  slightly  roughened ;  last  segment  truncate, 
vaguely  concave,  sparsely  granulate.  Fixed  tibial  spur  very  short; 
outer  long,  lanceolate.  Claspers  symmetrical,  deeply  bifid,  the  outer 
branch  short,  lateral,  the  inner  branch  long,  straight,  with  a  strong  tooth 
toward  apex  on  inner  side. 

Length,  16  mm.  Two  male  examples,  Florida,  accession  23153  (from 
Charles  Palm  of  New  York). 

Types.— ^o,  B67,  U.S.N.M. 

LACHNOSTERNA  PARVA,  new  species. 
(Group  Ephelida,  Honi.) 

Very  elongate,  cylindrical,  dark  brown,  shining,  glabrous  above, 
Uead  piceous,  short,  moderately  broad,  deeply  and  sparsely  punctate; 
clypeus  short,  concave,  sparsely  punctate,  with  margin  moderately 
reflexed,  feebly  emarginate.  Antennae  10-jointed.  Thorax  short, 
evenly  convex,  sparsely  and  not  coarsely  punctate;  lateral  margins 
parallel  behind,  strongly  rounded  in  front;  anterior  angles  obtuse,, 
posterior  rectangular.  Elytra  rather  coarsely,  rugosely  punctate; 
discal  costiB  very  feeble.  Pygidium  narrowed  toward  apex,  as  long 
as  broad,  densely,  moderately  coarsely,  punctate,  smoother  at  apex. 
Metasternum  densely  and  finely  punctate,  with  long  hairs.  Abdomen 
sparsely  and  finely  punctate.  Claws  with  a  small  acute  tooth  before 
the  middle. 

Male. — Antennal  club  longer  than  the  stem.  Abdomen  flattened 
along  the  middle;  penultimate  segment  asperately  rugose,  broadly 
emarginate,  obliquely  plicate  each  side;  last  segment  deeply  concave 
at  middle,  with  an  elevated  cusp  each  side  near  the  margin  within  the 
concavity.  Fixed  si)ur  very  short,  nearly  atrophied;  outer  spur  long, 
slender.  Claspers  symmetrical,  short,  undivided;  apices  triangular^ 
obtusely  pointed,  grooved  on  the  outside. 

Length,  12  mm.  Two  male  examples  (accession  23853)  from  Mr. 
Charles  Palm,  of  Xew  York. 

Types.— ^o.  Ijm,  U.S.N.M. 

This  species  resembles  L.  boops^  Horn,  in  size,  color,  and  form,  but 
has  entirely  diii'erent  structural  characters. 

LACHNOSTERNA  ALPINA,  Schwarz,  MSS. 

(Group  Fusca-Fraiema,  Horn.) 

Ovate,  robust,  broader  behind,  rufocastanecms,  shining.  Head  small, 
slightly  convex,  piceous,  moderately  <lensely  and  finely  punctate; 
clypeus  flat,  rather  densely,  not  coarsely  pu^^^fg^f PeS  b^i^lJCttyiv?"**^" 
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ginate;  margin  narrowly  reflexed.  Thorax  short,  broadest  at  base; 
sides  broadly  rounded,  serrate  and  sparsely  ciliate;  apex  much  wider 
than  the  head;  anterior  angles  slightly  produced:  punctuation  evenly 
distributed,  moderately  closely  placed,  rather  fine;  punctures  feebly 
nmbilicate.  Scutellum  sparsely  and  finely  punctate.  Elytra  not  fim- 
briate, finely,  not  closely  punctate,  transversely  rugose  near  the  suture 
and  behind  the  humeral  umbones.  Pygidium  transverse,  sparsely  and 
finely  punctate.  Metasternum  very  densely  punctulate,  with  long, 
dense,  yellow  hairs.  Abdomen  spjirsely  and  obsoletdy  punctulate. 
Posterior  tibiir  slender,  with  very  feeble  ridges.  Claws  strongly 
curved;  tooth  submedian,  small,  acute.  Last  joint  of  maxillary  palpi 
fusiform,  not  impressed. 

Male, — Antennal  club  nearly  as  long  as  the  stem.  Abdomen  flat- 
tened at  middle;  penultimate  segment  with  a  strong  arcuate  ridge, 
distant  from  jipical  margin;  last  segment  with  a  cupuliform,  smooth 
fovea.  Fixed  spur  spatulate,  about  half  as  long  as  the  slender  exterior 
spur.  The  claspers  recall  those  of  L.  duhia^  Smith,  but  are  much 
smaller  and  less  twisted. 

This  species  resembles  L.  erransj  but  has  a  different  clypeus,  much 
finer  punctuation,  nonflmbriate  elytral  margin,  slender  tibiae  and 
different  sexual  characters.     (Note  on  habits,  see  Schwarz.^) 

Length,  about  18  mm. 

I  have  examined  four  male  examples,  collected  near  Alta,  Utah,  at  an 
elevation  of  9,000  to  11,000  feet,  by  Messrs.  E.  A.  Schwarz  and  IL  G. 
Hubbard.  One  has  been  presented  to  the  National  Museum  by  these 
gentlemen. 

Type.— No.  569,  U.S.N.M. 

LACHNOSTERNA    GRANDIOR,  new  species. 
( Group  fuaca-rugosa,  Horn.) 

Robust,  ovate,  depressed  above,  rufocastaneous,  shining.  Head 
broad,  very  densely  punctate;  clypeus  (as  in  L,  barda^  Horn)  flat, 
densely  punctate,  deeply  emarginate;  margin  narrowly  but  distinctly 
reflexed.  Antennjp.  10-jointed.  Thorax  very  short  and  broad,  slightly 
narrowed  behind,  coarsely  and  densely,  but  not  confluently,  punctate; 
punctures  nmbilicate;  median  line  smooth;  side  margins  serrate,  sub- 
angulate  at  middle  and  convergent  in  front;  anterior  angles  subobtuse. 
Elytra  finely  punctate,  slightly  rugose;  sutural  and  marginal  costiie 
well  defined,  the  others  obsolete.  Pygidium  rounded,  sparsely,  vaguely 
punctate.  Metasternnm  densely  punctate,  with  long,  moderately  desiso 
hairs.  Abdomen  sparsely  and  finely  punctulate.  Claws  with  a  strong 
median  tooth.     Last  joint  of  maxillary  palpi  fusiform,  not  imi)ressed. 

Male. — Antennal  club  as  long  as  the  stem.  Abdomen  flattened  at 
middle;  penultimate  segment  broadly  emarginate,  with  a  strongly  ele- 
vated rugulose,  arcuate  ridge,  behind  which  is  a  deep,  broad  excava- 
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tioii;  last  segment  broadly  concave.  Fixed  spur  triaugalar,  acute; 
exterior  spur  one-half  longer,  slender.  The  clasiiers  are  uusymmetrieal, 
liigbly  developed,  associating  tbo  species  with  tbe  horniirugosa  group, 
but  tbey  are  still  more  twisted  than  in  any  previously  described  species. 

Lengtb,  25  mm. 

Type, — No.  570,  U.S.N.M.  One  example,  Sbreveport,  Louisiaua; 
collected  by  F.  W.  Mally. 

This  species,  tbe  largest  Laehyiostenia  in  our  fauna,  resembles  in  form 
L.  quadrata,  Smitb,  but  is  much  larger,  has  dift'erent  clyi)eus  and  punc- 
tuation, but  thorax  particularly  distinguishes  them,  being  subangulate 
and  crenulate  in  7>.  grandior, 

LACHNOSTERNA   RUGOSIOIDES,  new  species. 
{Groujt  fusca-rugoaaf  Horo.) 

Oblong,  broader  behind,  moderately  robust,  rufocastaneous,  shining. 
Antenna?  9-jointed.  Clypeus  densely  and  coarsely  punctate,  acutely 
emarginate;  margin  narrowly  reflexed.  Front  somewhat  less  densely, 
coarsely  punctate.  Thorax  widest  at  middle,  obtusely  angulate  at 
sides,  narrowed  at  base,  more  obliquely  narrowed  in  front;  margin 
slightly  crenulate,  sparsely  ciliate;  disk  convex,  moderately  closely, 
coarsely  2)unctate;  punctures  umbilicate;  the  median  line  and  small 
spaces  on  each  side  smooth.  Elytra  finely  punctate,  rugulose;  discal 
costfB  obsolete.  Pygidium  longer  than  in  L,  rugosa^  convex,  very 
sliining,  sparsely  and  finely  punctate.  Metasteruum  densely  punctate, 
with  sparse  short  hairs.  Abdomen  sparsely,  obsoletely  punctulate. 
Claws  very  strongly  curved,  with  a  strong  median  tooth. 

Male. — Antennal  club  very  short.  Abdomen  flattened  at  middle; 
penultimate  segment  with  a  straight,  acutely  elevated,  overhanging, 
transverse  ridge  at  middle,  and  the  posterior  margin  broadly  and 
deeply  concave;  last  segment  concave,  asperately  granulate;  fixed 
si)ur  very  long,  slender,  fully  equal  in  length  to  the  exterior  spur. 
CJaspers  after  the  type  of  L.  rugosa,  but  diti'ereutly  twisted,  and  the 
extreme  apices  prolonged,  acute,  and  recurved. 

Length,  18  mm.  One  example,  collected  by  myself  on  Long  Island, 
Kew  York. 

Type.—^o,  571,  U.S.N.M. 

This  species  resembles  suj)erficially  a  small  L.  rugosa,  but  is  abun- 
dantly distinct  by  the  characters  above. 

LACHNOSTERNA  MINOR,  new  species. 

(Group  halia,  Horn.) 

Oblong,  slightly  broader  behind,  glabrous  above,  rufotestaceous, 
shining;  head  and  thorax  darker.  Clypeus  acutely,  but  not  deeply, 
enmrginate,  moderately  closely,  not  coarsely,  punctate;  margin  rather 
narrowly  reflexed.  Front  more  densely  punctate.  Antenna?  9-jointed. 
Thorax  convex,  narrowed  in  fipont;  sides  regularly  arcuate  from  base, 
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iH)t  crenate;  disk  moderately  closely  and  coarsely,  somewhat  irrega- 
lai  ]y,  punctate ;  basal  channel  distinct  at  the  sides.  Elytra  alutaceous, 
slightly  rugnlose;  punctures  finer  and  more  closely  i)laced  than  those 
of  thorax.  Pygi<liuni  sparsely  and  finely  punctulate.  Metasternum 
finely  and  densely  punctulate,  with  long  yellow  hair.  Abdomen 
sparsely  punctulate  at  the  sides;  punctures  with  short  hairs.  Claws 
arcuate,  with  a  strong  median  tooth.  Last  joint  of  maxillary  i)alpi 
fusiform,  not  impressed. 

Male, — Antenual  club  as  long  as  the  stem.  Abdomen  longitudinally 
<joncave;  penultimate  segment  with  a  deep  semicircular  fovea,  each 
side  of  which  is  an  oblique  elevated  cusp;  last  segment  with  an 
impressed  line  at  middle.  Fixed  spur  nearly  half  the  length  of  the 
exterior  one,  strongly  curvate.  Olaspers  with  the  apices  long,  slender, 
Hcute,  strongly  curvate,  simple  on  the  right,  and  with  a  strong  inferior 
basal  hook  on  the  left. 

Length,  13  mm.  One  example  collected  by  Mr.  F.  F.  Crevecoeur, 
Onaga,  Kansas. 

Type.— "So.  572,  U.S.N.M. 

What  Professor  Smith*  figures  as  Lachnosterna  fraterna,  female,  is 
the  female  of  L.  nova^  Smith.  The  real  female  of  L.  fraterna  has  the 
pubic  process  furcate  at  apex,  after  the  manner  of  L.  bipartita^  but  not 
quite  as  deeply. 

A  male  of  LaclinoHterna  diffinin,  Bianchard,  collected  by  Miss  Etta 
13raly  at  Fayetteville,  Arkansas,  has  the  antenme  lOjointed. 

PHYTALUS   CAVIFRONS,  new  species. 

Male. — Elongate,  cylindrical,  shining,  pale  rufotestaceous.  Head 
darker  in  color,  broad;  eyes  large;  front  convex,  moderately  coarsely, 
not  densely  punctate;  clypeal  suture  strongly  biarcuate,  very  deeply 
impressed  from  eye  to  eye;  clypeus  concave,  sparsely  punctate;  mar- 
g'w  broadly  reflexed,  rounded  at  the  sides,  slightly  emarginate  at  mid- 
<\\e.  Antenme  lO-jointed,  second  joint  globose,  third,  fourth,  and  fifth 
<!ylindrical;  sixth  and  seventh  transverse;  club  as  long  as  the  funicle. 
Last  joint  of  maxillary  palpi  large,  flattened  above,  subtruncate  at 
^pex.  Thorax  a  little  more  than  twice  as  wide  as  long,  a  little  nar- 
lowed  in  front;  sides  arcuate  at  middle,  not  crenulate;  base  without 
impressions,  finely  margined;  disk  convex,  regularly,  sparsely,  rather 
liiiely  punctate.  Elytra  slightly  wider  than  thorax,  sparsely  and 
firely  punctate;  sutural  costa  well  marked;  discal  cost^e  distinct, 
smooth ;  submarginal  obliterated.  Pygidium  convex,  sparsely,  vaguely 
2»unctate.  Prothorax  beneath  sparsely,  not  deeply,  jmnctate.  Meta- 
sternum very  sparsely  clothed  with  short  hairs,  sparsely  punctate  at 
middle,  a  little  more  densely  at  sides.  Abdomen  convex,  very  sparsely 
hairy,  almost  smooth  at  middle,  sparsely  ])unctulate  at  sides;  last  seg- 
ment with  a  cupulilorm  fovea.     Legs  long  and  slender,  anterior  tibiae 
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obtusely  tridentate,  upper  tooth  small,  apical  tooth  in  the  axis  of  the 
tibia,  obtuse  at  apex.  Posterior  femora  compressed;  tibia?  with  an 
oblique  fine  acute  ridge  at  middle,  furnished  with  long,  slender,  not 
closely  set  spines;  basal  ridge  very  short,  with  two  or  three  small 
spines;  apex  squarely  truncate  exteriorly,  with  a  dense  row  of  fine 
spines;  spurs  movable,  obtuse  at  apex;  the  exterior  one  somewhat 
longer.  Tarsi,  especially  on  tbe  front  legs,  much  longer  than  the 
tibiu^,  clothed  beneath  with  dense,  long,  somewhat  stift*  hairs.  Claws 
Bubequaliy  cleft,  inferior  part  a  little  broader  and  oblique  at  apex. 

Length,  12  mm.  Two  examples,  collected  May  24,  1895,  by  C.  H. 
Tyler  Townsend,  at  Brownsville,  Texas. 

Types.— :so,  573,  U.S.N.M. 

Female. — Differs  from  the  male  described  above  as  follows:  Color 
darker  ferruginous,  infuscate  on  head  and  thorax,  x>unctuation  dis- 
tinctly coarser  throughout,  clypeus  less  concave,  coarsely  and  densely 
punctate.  Antennal  club  slightly  shorter.  Pygidium  longer,  gibbose 
at  middle.  Last  ventral  convex,  subemarginate  at  apex.  Legs  shorter 
and  stouter;  anterior  tibiie  with  upper  tooth  stronger,  apiciil  tooth 
obliquely  truncate  and  notched  at  apex;  posterior  tibial  spurs  longer, 
more  lanceolate. 

One  example,  collected  June  11,  at  Brownsville,  Texas,  by  Prof.  C\  il. 
Tyler  Townsend. 

Type.—^o.  574,  U.S.N.M. 

LISTROCHELUS  PULCHER,  new  species. 

Male, — Ovate,  distinctly  broader  behind,  dark  rufocastaneous,  densely 
covered  with  a  silvery-gray  coat,  except  the  head,  disk  of  thorax,  hume- 
ral umbones,  apex  of  pygidium  and  legs ;  clothed  with  sparse,  short 
hairs  in  the  i)unctures.  Front  flat,  densely  and  coarsely,  not  confio- 
ently  punctate;  clyiieal  suture  finely  impressed,  bisinuate;  clypeus 
concave,  less  densely  punctate;  margin  semicircularly  rounded  and 
broadly  reflexed.  Antennae  ferruginous,  10-jointed;  club  longer  than 
the  fuiiicle.  Thorax  nearly  twice  broader  than  long,  narrower  at  apex, 
convex,  shining  on  the  glabrous  median  part,  regularly,  moderately 
densely,  not  coarsely,  punctate;  sides  regularly  arcuate,  feebly  ser- 
rate and  fimbriate  with  long  hairs;  angles  obtuse.  Elytra  moderately 
coarsely,  sparsely  punctate;  cx)sta5  obsolete;  margin  sparsely  fimbriate. 
Pygidium  convex,  sparsely  punctulate,  subtruncate  at  apex.  Meta- 
sternum  and  the  coxa^  clothed  with  long,  dense,  yellowish  white  hairs. 
Abdomen  sparsely  and  finely  punctulate;  second  and  third  segments 
slightly  concave  at  middle,  fourth  with  a  median  transverse  gibbosity, 
longitudinally  strigose;  fifth  gibbous  at  base,  on  the  sides  with  two 
or  three  oblique  elevated  carinie,  strongly  constricted  on  apical  half; 
sixth  short,  transversely  constricted,  with  sparse  hair-bearing  punc- 
tures; apical  margin  ciliate.  Legs  moilerately  stout,  sparsely  bristly; 
anterior  tibia».  strongly  tridentate.     Posterior  tibia}  scarcely  fimbriate. 
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Spurs  rather  slender,  outer  broader  and  longer,  with  pellucid  margin^ 
Posterior  tarsi  longer  than  the  tibia;  first  joint  stout,  constricted  at 
base.  Claws  pectinate  along  a  double  margin ;  outer  anterior  claw  with 
a  strong  tooth  near  the  apex. 

Length,  17  mm.  One  example,  collected  by  C.  M.  Porter,  in  Skid- 
more,  Texas,  April  2, 1895. 

Type.— No.  675,  U.S.N.M. 

Female. — Form,  size,  and  sculpture  of  the  male,  but  differs  as  follows ; 
Antennal  club  slightly  shorter.  Thorax  with  a  median  white  line  at 
base.  Pygidium  flat,  deeply,  longitudinally  channeled  before  apex,, 
with  coarse  setigerous  punctures  at  and  near  tlie  margin.  Abdomen 
very  convex,  broadly  glabrous  and  polished  along  the  middle;  fifth  seg- 
ment constricted  at  the  sides,  with  a  round  gibbosity  at  middle  near 
apical  margin  and  with  a  transverse  row  of  setigerous  punctures  behind 
the  gibbosity,  interrupted  at  middle;  sixth  very  short,  coarsely  punc- 
tate. Anterior  and  middle  claws  with  a  strong  tooth  near  apex  and 
coarsely  serrate  at  base.  Posterior  claws  dissimilar,  the  inner  without 
tooth,  pectinate,  the  outer  like  the  anterior  claws. 

One  example,  from  Texas,  in  collection  of  Mr.  H.  Ulke. 

This  species  differs  from  L.  mucoreus^  LeConte,  by  its  color,  broader 
form,  distinctly  broader  thorax,  more  concave  and  rounded  clypeus,  and 
the  sexual  characters  of  abdomen  and  pygidium. 
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OBSEltVATIONS    ON     THE    DEVELOPMENT    AND    MTGEA- 
TION  OF   THE    URTICATING  ORGANS  OF   SEA  NETTLES^ 


CNIDARIA. 


By  Louis  Murbach,  Ph.  D. 


Visitors  to  the  seashore  have  frequently  had  opportunity  for  becom- 
ing more  or  less  acquainted  with  Sea  Anemones,  Jelly- Fishes,  or  even 
the  large  Portuguese  Man-of  War,  and  other  Siphonophora. 

If  the  arms  (tentacles)  of  the  former,  or  th^long  capturing  filaments 
of  the  latter,  have  been  touched,  inadvertently  or  through  a  more  care- 
fill  examination,  a  burning  stinging  sensation  was  experienced  where 
the  tentacles  came  into  contact  with  the  more  delicate  skin  of  the 
hands  or  other  parts  of  the  body. 

These  animals  not  only  can  make  it  unpleasant  for  their  enemies,  but 
by  the  same  means  can  also  overcome  their  prey.  The  ability  to  exer- 
cise this  offensive  and  defensive  warfare  is  due  to  the  possession  of  very 
minute  weapons  called  nettling  organs.  The  observer  has  now  become 
familiar  with  a  most  imjwrtant  function  in  the  economy  of  these  ani- 
mals— that  of  nettling — which  serves  both  as  a  means  for  gaining  their 
livelihood  and  for  their  protection. 

It  is  a  suitable  recognition  of  this  power,  that  those  groups  of  the 
Coelenterata  possessing  it  have  been  called  Cnidaria. 

The  nettling  organs  can  be  studied  satisfactorily  only  with  the  micro- 
scope, as  they  are  single  celled  organs  and  consequently  very  minute. 
They  are  situated  in  the  outer  cell  layer,  the  ectoderm  of  the  tenta- 
cles, or  on  special  filaments — the  acontia  of  the  Actinijc  in  the  gastric 
cavity — the  pertinent  tissues  of  which  are  derived  from  the  ectoderm.^ 


'  This  paper  is  to  constitute  a  brief  report  of  those  results,  obtained  during  my 
occapancy  of  the  Smithsonian  table  at  the  Naples  Zoological  Station,  which  it  was 
thought  would  prove  of  interest  to  the  public.  The  table  was  occupied  from  Ai)ril 
25  to  June  25,  1894. 

*I  believe  it  is  still  generally  held  that  the  nettling  organs  of  the  mesenterial 
filaments  of  the  AvHniw  are  of  endodemiic  origin.  But  at  the  time  this  work  was 
done  I  came  across  a  paper  of  Boveri's  (Teber  Entwickelung  und  Verwand- 
schaftsbeziehungen  der  Actinien;  Zeit.  f.  wiss.  Zool.,  XLIX,  Pt.  3,  1890)  confirming 
the  view  formerly  held  by  Heider  (Ein  Beitrag  zur  Anatomic  der  Actinien;  Sitz'bcr. 
d.  Acad.  d.  Wiss.,  Wien;  LXXIX,  1870)  that  the  mesenterial  filaments  are  of 
ectodermic  origin,  being  derived  from  the  lining  of  the  gullet.  This  would  place 
the  origin  of  the  nettling  organs  of  all  Cnidaria  from  the  ectoderm.  I  can  not  tind 
that  this  application  has  before  been  made,  yet  it  can  not,  I  should  suppose,  so  long 
have  been  overlooked. 

Proceedings  of  tlie  United  States  National  Museum,  A'ol.  XVIII— No.  10U7. 
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Their  position  on  tbc  surface  of  tbe  tentacles  is  generally  marked  by 
a  hair-like  i»rojecti6n — the  cnidocil — where  nettling  organs  stand 
singly.  In  some  cases  the  organs  are  collected  at  the  tips  of  the  tenta- 
cles in  the  form  of  nettling  knohs^  and  in  others  they  are  grouped  on 
snialler  branches  of  the  capturing  filaments  in  the  form  of  nettling 
batteries.    In  the  latter  case  cnidocils  are  seldom  present. 

The  nettling  organs  consist  essentially  of  a  nucleated,  more  or  less 
modified,  cell,  the  cnidohlast^  which  contains  a  capsule,  the  nematocystj 
inclosing  a  much  coiled  hollow  thread — the  nettling  thread. 

The  cell-body  is  somewhat  cup  or  goblet  shaped,  having,  however, 
only  a  small  aperture  at  the  top,  for  the  discharge  of  the  little  weapon. 
At  the  side  of  this  opening  the  cnidocil  stands,  and  at  the  opposite  end, 
the  cell-body  is  drawn  out  in  the  form  of  a  foot  or  stalk.  In  the  lower 
Onidarla  this  stalk  is  simple,  but  in  some  of  the  more  specialized 
forms  of  the  Siphonophora  the  stalk  and  the  lower  portions  of  the 
<;ell-body  contain  spiral  contractile  fibers.^ 

The  nucleus  of  the  cell  is  almost  always  in  a  mass  of  granular  proto- 
X)lasm — the  base  of  the  goblet-shaped  part — just  at  the  side  or  under 
the  capsule,  which  is  contained  in  the  hollow  of  the  goblet. 

The  nematocysts  may  be  spherical,  oval,  or  cylindrical.  Ea<3h  is  a 
double-waUed  capsule,  transparent  enough  to  enable  one  to  see  the  fluid 
-contents  and  the  tortuous  thread  within.  The  outer  wall  is  very  thick, 
iind  similar  to  chitin.  The  opening  in  its  end  comes  just  under  the 
opening  of  the  cell-body.  The  very  thin  inner  wall  is  closely  applied 
to  the  outer  wall,  and,  passing  through  the  opening  in  this,  becomes 
insensibly  continuous  with  the  nettling  thread. 

The  hollow  nettling  thready  in  its  resting  condition,  is  turned,  outi$ide 
in,  back  into  the  nematocyst,  lying  coiled  up  more  or  less  regularly  in 
the  fluid  contents  of  the  latter.  In  this  condition  its  present  lumen 
<the  walls  of  which  constitute  its  outer  surface  after  discharge)  is  filled 
with  a  viscid  fluid,  which  gives  the  dischatged  thread  its  adhesive  and 
irritating  character.  The  discharged  thread  is  often  twenty  times 
longer  than  the  longest  diameter  of  the  capsule.  The  thread  of  the 
spherical  capsules  is  usually  a  simple  slightly  tapering  tube,  having  on 
its  outer  surface  three  spiral  rows  of  very  flue  barbs.  In  the  case  of 
the  oval  capsules,  a  widened  cone  shaped  basal  i)ortion  is  joined  to 
the  thread.  A  small  intermediate  piece  bears  some  very  small,  back- 
wardly  directed  spines,  while  on  the  basal  portion  near  its  junction 
with  the  intermediate  piece  there  are  three  large  si)ines  directed  back- 
ward.   The  thread  of  the  cylindrical  capsules  differs  principally  from 


I  Heretofore  the  appearance  caused  by  the  spirals  was  mistaken  for  cross  striatious, 
antl  the  parts  in  qnCvStion  were  thought  to  represent  cross  striped  muscle.  But  after 
finding  the  si)iral  filaments,  I  still  wish  to  assert  a  muscular  nature  for  them,  as 
stated  in  a  previous  paper.  Kecently  Schneider  (Zool.  Anz.,  No.  464)  coniirmed  tbe 
presence  of  spiral  structures  in  VeleUaj  hut  he  denies  their  contractile  nature, 
without  giving  substantial  reasons.  Since  sj^iral  muscles  are  now  found  in  Cepba- 
lopods,  I  hold  to  my  interpretation. 
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the  last  in  having  the  greater  portion  of  its  basal  part  covered  by  long 
slender  spines.  In  the  discharged  or  evaginated  condition,  the  thread 
is  at  least  partially  filled  by  the  fluid  contents  of  the  capsule. 

In  order  to  cause  the  nemaiocyst  to  be  discharged^  a  proper  stimulus — 
*ii  minute  crustacean,  or  worm,  or  an  enemy — must  come  into  contact 
with  the  cnidocil^  for  it  is  the  sensory  part  of  the  nettling  organ.  The 
stimulus  at  one  cnidocil  may  be  distributed  by  nerve  connections  to 
the  surrounding  nettling  organs,  thus  inducing  explosions  en  masse. 
Next  the  cell-body  and  stalk  contract,  and  tliis  double  pressure  on  the 
uematocyst,  is  transmitted  by  its  fluid  contents  to  all  parts  of  the 
thread  within,  and  it  begins  to  be  evaginated  from  its  basal  part  out- 
ward to  its  end,  with  explosive  rapidity.^  The  thread  newly  shot 
out  unites  the  two  very  efficient  conditions,  namely,  a  large  adhesive 
surface  enhanced  by  very  minute  barbs,  and  by  a  sticky  substance 
which  also  acts  as  a  poison.^ 

The  nettling  poison  has  never  been  chemically  analyzed,  but  its  nature 
has  rather  been  inferred  from  its  effect  on  other  animals.  It  was  for- 
merly supposed  by  many  to  be  somewhat  similar  to  formic  acid.  The 
small  animals  that  are  caught  by  a  Cnidarian  as  prey  make  a  few  con- 
vulsive movements  and  tlieii  are  apparently  dead  and  are  ingested  by 
their  captor.  Anyone  may  experience  the  effect  of  the  fluid  in  a  more 
marked  degree  than  on  the  hands,  if  he  will  touch  his  tongue  to  the 
tentacles  of  a  sea  anemone.  It  is  not  unlike  the  sensation  perceived  on 
touching  the  tongue  to  a  freshly  cut  root  of  Indian  turnip  (Arisa^nia 
iriphyllum),  and  may  last  several  hours  or  a  day.  Indeed,  Professor 
Leuckart  records  a  case  where  a  lead  pencil  which  had  some  weeks  pre- 
viously been  used  in  manipulating  a  siphonophore,  on  being  accidentally 
touched  to  the  tongue,  caused  this  nettling.^ 

The  above  brief  review  of  what  is  held  at  the  present  time  on  the 
anatomy  and  physiology  of  the  nettling  organs  also  contains  the 
principal  points  of  my  recent  paper  on  this  subject.^ 

In  that  paper  I  reviewed  the  pertinent  literature,  and  would  refer 
those  who  desire  a  fuller  account  to  it.  The  preceding  has  been  given 
to  make  clearer  what  is  to  follow.  For  the  same  reason  it  may  be  well 
to  briefly  give  my  results  from  alcoholic  material  on  the  development 
and  migration  of  nettling  organs,  as  presented  by  the  same  paper. 

Un  alcoholic  matcriul  one  can  occasionaUy  cause  the  thread  to  be  slowly  evert'Od 
by  continuous  pressure  on  the  cover  glass. 

■^  Hy  all  authors  before  me,  the  noxious  fluid  was  supposed  to  be  contained  in  the 
uematocyst.  Their  chief  argument  for  the  belief  that  fluid  flows  from  the  capsule 
18,  that  the  size  of  the  capsule  and  thread  is  less  after  the  discharge  of  tlie  latter. 
This  does  not  hold  when  we  remember  that  the  volume  of  the  fluid  in  the  capsule 
equals  the  volume  of  the  capsule  minus  the  volume  of  the  contained  thread.  How 
could  this  fluid  then,  after  evagination  of  the  thread,  All  both  capsule  and  thread 
as  tensely  as  before?  Besides  this,  all  of  the  authors  since  Mcebius,  have  left  out  of 
account  the  substance  (fluid)  that  Alls  the  lumen  of  the  invaginated  thread. 

3Zur  uiiheren  Kenntniss  der  Siphonophoren  von  Nizza;  Archiv  f.  Naturgesch.,  1854, 

^Archiv  f.  Naturgesch,  Ft.  3,  1894  (one  plate  and  one  woodcut). 
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These  were: 

1.  Tlie  nettlinj?  organs  are  developed  in  cells  derived  from  the 
ectoderm.' 

2.  The  inner  wall  of  the  nematocyst  originates  from  the  nucleus  and 
grows  in  the  protoplasm  aronnd  it.^  In  consequence  of  this  growth, 
a  lighter  area  of  secreted  matter  forms  around  the  growing  inner  wall. 
By  the  abstraction  of  water  from  the  secreted  matter  it  condenses  and 
shapes  itself  to  the  inner  wall,  and  becomes  the  outer  wall  of  the 
nematocyst.^ 

3.  The  hollow  thread  grows  in  spirals  around  the  nucleus,  as  a  con- 
tinuation of  the  inner  wall  of  the  Jiematocyst.  The  growing  end  is 
nearest  the  nucleus.  These  growths  are  looked  upon  as  the  result  of 
the  functional  activity  of  the  nucleus  in  the  cell. 

4.  When  the  development  of  the  thread  is  complete,  chemical  changes 
are  assumed  to  take  place  in  the  cell,  causing  the  outer  wall  of  the 
nematocyst  to  become  firmer,  and  abstracting. enough  water  from  the 
contents  c»f  the  inner  wall  (exosmose),  so  that  the  diminished  pressure 
within  will  cause  the  thread  to  be  drawn  into  the  nematocyst.  The 
spiral  growth  of  the  thread,  during  its  development,  favors  a  similar 
arrangement  in  the  nematocyst. 

5.  When  the  thread  is  wholly  within  the  capsule,  the  latter  is  rotated 
in  the  cell,  so  that  the  openmg  in  the  outer  wall  is  turned  away  from 
the  nucleus,  and  comes  to  lie  directly  under  the  opening  iu  the  cell, 
body,  for  the  discharge  of  the  thread. 

6.  The  nettling  organs  are  developed  in  more  proximal  parts  of  the 
Cnidarian  body  (near  the  bases  of  the  tentacles  in  Hydromedusa*, 
but  on  the  basal  portion  of  the  polyps  in  Siphouophora),  and  rea4*li 
their  destination  on  the  tentacles  by  active  amosboid  migration 
(Hydrw,  etc.),  or  by  displacement  due  to  the  rapid  growth  of  the 
tissues  (Siphouophora). 

7.  The  stalks  are  probably  outgrowths  of  the  cell  body,  pro<luced 
after  the  migration  of  the  organs. 

As  these  results  were  obtained  from  alcoholic  material,  pave  Htfdrn 
which  was  used  fresh,  it  was  very  desirable  to  verify  them  on  fresh  and 
living  marine  animals,  which  I  was  enabled  to  do  at  Naples. 

In  an  appendix  to  the  paper  above  mentioned,  1  gave,  as  a  sort  of 
preliminary  report,  some  of  the  principal  results. 

The  presence  of  nettling  organs  in  the  higher  Protozoa,  in  the  Cnida- 
ria,  in  the  Turbellaria,  and  in  the  G«asteropoda,  makes  it  seem  desirable 
to  compare  the  development,  the  structure,  and  the  function  of  the>e 
organs  in  the  groups  named.  With  this  in  view,  representatives  of  two 
of  these  divisions,  not  yet  studied  comparatively,  have  been  collected. 

•The  Micro toinist'8  Vade-Mecnm,  A.  B.  Lee,  3(i  ed.,  1893. 

-Eisig  (Monogr.  I.  CapiteUiden,  p.  576).  Perrier  and  Clapartde  hold  that  tbe 
nncletis  ia  directly  concerned  in  the  origin  and  formation  of  the  setji*  of  cert^iin 
worms. 

3 1  have  since  observed  the  stages  of  this  process  in  Physalia, 
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Methods, — First  of  all,  living  Hydroid  material  was  gathered  so  as 
to  examine  the  organs  in  tbeir  natural  condition,  and  also  to  test  my 
conclusions  in  regard  to  migration  and  development.  As  my  previous 
observations  bad  not  taken  into  account  tbe  Actiniiie,  tbey  were  first 
examined.  Fresb  cerata  of  living  u^olidiw  were  given  some  attention, 
and  many  specimens  were  preserved  for  later  histological  work. 

The  methods  employed  were  largely  those  already  in  vogue  and 
described,  only  modified  enough  to  suit  tbe  circumstances.^ 

For  tbe  examination  of  living  tissue,  a  bit  was  placed  in  sea  water 
on  a  slide,  and  a  very  dilute  solution  of  aqueous  metbylin  blue  was 
added.  The  mass  was  then  either  only  slightly  compressed  under  the 
cover  glass,  or  it  was  first  teased,  and  then  the  elements  were  further 
isolated  under  tbe  cover  glass  by  lightly  tapping  on  the  latter  with  a 
pencil  or  other  suitable  object,  until  the  desired  result  was  obtained. 

For  preservation,  Hydroids  were  killed  by  quickly  pouring  over 
them,  placed  in  as  little  sea  water  as  would  keep  them  expanded,  an 
acidified  solution  of  corrosive  sublimate,  in  30  or  50  per  cent  alcohol. 
After  some  minutes  tbey  were  removed  from  this  mixture  to  tbe  diluted 
pure  solution,  left  for  one-quarter  bour,^  then  transferred  to  70  per  cent 
alcohol  for  one  hour,  and  finally  put  up  in  80  per  cent  alcohol. 

Small  Actiniae  were  similarly  treated  except  that  the  solution  for 
killing  was  first  heated.  On  some  of  the  larger  Actinite  tbe  narcotiza- 
tion process  was  used  previous  to  fixing,  but  with  indifferent  success. 

The  few  Sipbonopbora  i)reserved  were  treated  essentially  like  tbe 
Hydroids,  except  that  tbey  were  killed  by  pouring  into  tbe  least  possible 
quantity  of  sea  water  that  would  keep  them  expanded  an  acidified  10 
per  cent  solution  of  copper  sulphate,  to  which  was  added  a  little  cor- 
rosive sublimate  solution. 

On  some  Turbellaria  and  on  JEolidi(ej  Kleinenberg's  fluid  worked  well 
for  killing  and  fixing.  After  thoroughly  washing  in  70  per  cent  alcohol 
they  were  placed  into  80  per  cent.  Other  JEolidice  were  treated  quite 
like  the  Hydroids.  On  still  others,  dilute  Flemming's  fluid  was  used  as 
a  fixative,  and  with  good  success.  For  i)reserving  tbe  external  form, 
killing  with  glacial  acetic  acid,  added  in  abundance,  and  immediately 
removing  to  weak  alcohol,  proved  most  effective.  Yet  much  depends 
on  the  proper  manipulation  of  tbe  animal  while  the  tissues  are  fixing.^ 

The  material  to  be  sectioned  was  stained  with  Mayer's  haemalum, 
picro-carmine,  or  with  borax-carmine. 

Historical, — The  question  of  tbe  transposition  of  nettling  organs,  for 
they  are  rarely  ever  used  at  the  point  where  tbey  develop,  has  long 
been  an  interesting  one.  For  the  Sipbonopbora,  bearing  capturing 
filaments,  it  was  long  ago  settled  by  Professor  Leuckart,*  that  the 

iThe  Microtomist's  Vade  Mectim,  A.  B.  Lee,  3d  ed.,  1893. 

'This  time  varied,  of  course,  depending  on  tbe  size  and  nature  of  the  object* 

8  One  such  well-preserved  specimen  is  due  to  the  skillful  hand  of  Signor  Lo  Bianco. 

^Zoologische  Untersuchnngen ;  I,  Die  Siphonophoren;  1853. 
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used-up  batteries  and  euds  of  the  filaments,  were  replaced  by  the 
extensive  growth  (Nachschub)  of  the  latter. 

In  Velellay  Bedot/  later  found  canals  filled  with  nettling  organs 
extending  from  the  great  mass  of  developing  nematocysts,  under  the 
so-called  li  ver,  to  the  outer  layer  of  cells  on  the  under  side  of  the  animaL 
But  he  did  not  consider  the  question  of  the  manner  of  their  transpo- 
sition. 

In  Hydra,  Nussbaum'  believed  that  the  movement  of  nettling  organs, 
along  the  tentacles,  was  facilitated  by  the  slightly  twisted  condition  of 
the  latter. 

The 'reasons  for  my  conclusion,  previously  stated,  that  the  nettling 
organs  propel  themselves  from  place  to  place  (excepting  in  the  Siphon- 
ophora),  were  that  I  also  found  the  canals  which  Bedot  had  seen  in 
Velella;  ^  but  more  than  this,  I  found  that  the  nettling  organs  are  always 
turned  with  the  basal,  i.  e.,  with  the  larger  mass  of  protoplasm  and 
nucleus,  in  the  direction  of  motion,  while  the  discharge  pole  points  to  the 
rear.  Furthermore,  that  the  fixed  cell-body  shows  the  amoeboid  form. 
Finally,  that  in  many  Hydroids  one  can  frequently  observe  nettling 
organs  lying  parallel  to  the  surface  of  the  tentacles,  their  orientation 
as  before  described,  showing  that  they  are  proceeding  upward  on  the 
latter.  This  was  further  confirmed  by  the  more  carefol  drawings  of 
two  of  the  works  consulted,  one  by  F.  B.  Schulze*  and  the  othei  by  O. 
and  R.  Hertwig.  * 

Statement  of  results. — Now  the  observations  of  living  material  bring 
the  most  conclusive  proof.  From  specimens  of  Velella  to  be  examined, 
small  pieces  containing  nettling  organs  were  teased  a  little  and  lightly 
flattened  under  the  cover  glass.  Many  nettling  organs  showed  amoe- 
boid changes  of  form.  The  movements  were  slow  but  definite.  One 
case,  however,  which  was  observed  for  fifteen  minutes,  made  such  pro- 
nounced and  rapid  amcBboid  movements,  that  it  might  well  have  been 
taken  for  an  Amceba  which  had  swallowed  a  nematocyst. 

As  Pennaria  cavolinii  was  easily  obtainable,  it  was  used  as  a  repre- 
sentative of  the  Hydromedusse.  At  first  a  hydranth  was  teased  and 
placed  with  some  sea  water  under  a  cover  glass.  The  protoplasm  ofi 
the  nettling  cells  was  in  many  cases  passing  through  changes  of  form, 
but  no  definite  locomotion  was  observable.  In  order  not  to  mistake 
any  rotation  of  the  nettling  organ  for  change  of  form,  in  this  and  all 
subsequent  cases,  the  spines  in  the  base  of  the  thread  were  carefully 
observed  simultaneously  with  the  contours  of  the  cell-body.    For  other 


'  Recherches  sur  rorgau  ccDtral  et  le  sytseme  vasculaire  de  Velelles ;  Recueil  zool. 
Suisse,   I,  1884. 

-Ueber  die  Theilbarkeit  d.  leb.  Materie,  II;  Archiv  f.  Micros.  Anat.,  XXVII, 
1887. 

3 According  to  his  preliminary  report  (Zool.  Anzeig.,  No.  464)  Schneider  has 
observed  the  same  for  Porpita. 

♦Ueber  den  Ban  nnd  die  Entwickelung  von  Syncoryne  Sarsii^  1873. 

*Das  Nervensystem  und  die  Sinnesorgane  der  Medusen,  1878.    PI.  V;  fig.  26. 
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observations  the  hydranths  were  simply  placed  in  a  little  sea  water 
under  cover  glass  and  gently  flattened.  A  point  was  selected  where  a 
nettling  organ,  not  far  from  the  base  of  a  tentacle,  was  slowly  chang* 
ing  its  form.  It  was  observed  for  nearly  one-half  hour,  the  ectoderm 
cell  boundaries  being  used  as  the  nearest  fixed  points  obtainable.  The 
large  mass  of  protoplasm  containing  the  nucleus  of  the  nematoblast 
was  turned  toward  the  tentacle.  At  the  end  of  the  stated  time  of 
observation^  the  organ  had  passed  through  a  distance  equal  to  its  own 
diameter.  In  another  case  a  nettling  organ  traveled  'toward  a  tentacle 
a  distance  equal  to  three  times  its  diameter;  meanwhile  it  twice  turned 
up  endwise.  Another  case  particularly  drew  attention )  the  cell-body 
was  changing  its  form  quite  rapidly,  progressing  at  the  same  time 
between  the  ectoderm  cells,  keeping  close  to  the  mesogloea.  Many 
cases  were  observed  where  the  nettling  organs  were  lying  parallel  to 
the  surface  of  the  tentacles. 

Other  cases  were  observed  where  the  nettling  organs  were  turned  in 
almost  any  direction,  or  again  where  they  seemed  to  be  reversed  as  if 
going  toward  the  base  of  the  tentacle,  and  many  others  in  which  I 
could  detect  no  change  of  form  or  motion  whatever.  These  exceptiouSy 
however,  as  well  as  the  short  distance  traveled  by  the  nettling  organs 
in  a  given  time,  may  And  an  explanation  in  the  abnormal  conditions  to 
which  the  hydranths  were  subjected  during  the  observations. 

After  the  foregoing  observations  I  feel  warranted  in  reaffirming  my 
previous  conclusion,  that  the  active  amoeboid  migration  of  the  nettling 
organs  is  the  manner  in  which  they  are  transported  from  the  point  of 
their  development  to  their  destination.  Furthermore,  I  believe  this  will 
be  found  to  apply  also  to  all  Gnidaria  where  similai'  conditions  obtain 
as,  for  instance,  to  all  except  some  of  the  Siphonophora. 

In  the  limits  of  this  paper  it  is  not  expedient  to  give  a  review  of  the 
literature  on  the  origin  and  development  of  the  nematocyst  and  thread. 
Suffice  it  to  say  that  most  of  the  authors  heretofore  agreed  that  the 
nematocyst  and  contents  take  their  origin  from  a  vacuole  arising  in  the 
protoplasm  of  the  nettle-cell.  On  the  origin  of  the  thread  all  the 
older  authors  are  agreed  that  it  arose  in  the  nematocyst;  some,  from  a 
mass  of  protoplasm  that  grew  into  the  vacuole,  and  others  believed  it 
originated  in  the  secreted  contents  of  the  nematocyst.  Still  another 
view  was  that  both  nematocyst  and  thread  were  derived  from  the  mass 
of  protoplasm  that  had  grown  into  the  vacuole.  But  later  it  was 
finally  shown  that  the  thread  takes  it  origin  outside  the  nematocyst, 
and  consequently  it  must  subsequently  be  iuvaginated  into  the  cap- 
sule. 

With  the  exception  of  one  brief  reference,^  this  fact  in  regard  to  the 
position  of  the  growing  thread  was  not  applied  to  the  Actiniae.  It 
was  therefore  desirable  to  learn  to  what  extent  my  observations  on 
Hydroids  applied  to  these. 


» Schneider,  Einige  hist.  Befnnde  an  Ccvlenteraten ;  Jen.  Zsohr.  f.  Nat.  27,  N.  F.20, 
1892. 
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As  already  stated,  I  demoustrated  that  the  nematocyst  is  of  hetero- 
geneous origin;  the  iuner  wall  being  derived  Irom  the  nucleus,  while 
the  outer  one  results  from  the  secretions  arising  around  the  former 
during  its  growth.  Also  that  the  thread  develops  around  the  nucleus 
of  the  cell,  and  not  around  the  wall  of  the  nematocyst,  as  has  been 
heretofore  held. 

These  points  were  now  reexamined  in  living  and  fresh  material^  espe> 
cially  in  Siphonophora  and  in  Medusae.  The  Actiniae  were  also  prelim- 
inarily examined.  The  same  course  of  development  as  has  been 
described  from  alcoholic  specimens  could  now  be  most  beautifully 
observed,  the  thread  being  slightly  stained  by  methylin  blue.  With 
the  nucleus  somewhat  stained  the  observation  was  very  easy  and 
decisive. 

In  the  Actinia?  observation  becomes  much  more  difficult,  because  of 
the  small  size  of  the  nettling  organs  of  most  of  them.  Anemone  sulcata, 
then  at  hand  and  a  sufficiently  typical  specimen,  was  first  examined. 
The  early  stages  of  both  capsule  and  thread  resemble  very  closely 
those  of  the  cylindrical  ones  of  the  Siphonophora.  The  inner  wall  of 
the  nematocyst  early  takes  on  a  curved  form,  the  nucleus  with  encir- 
cling thread  lying  in  the  concavity.  The  spirals  of  the  thread  do  not 
seem  to  be  so  regular  as  those  of  the  Hydrozoa  examined.  But  they 
could  be  seen  in  greater  number.  By  inducing  a  current  under  the 
cover  glass  the  observation  may  be  made  more  certain,  because  different 
views  of  the  nematoblast  are  thus  obtained.  Both  Adamsia  rondeletii 
and  Astroides  calycularis  were  sufficiently  examined  to  confirm  what  I 
had  observed  in  the  other  form.  The  latter  is  not  a  suitable  form  for 
this  work,  on  account  of  the  minuteness  of  its  nettling  organs. 

It  is  my  intention  to  subject  this  matter  to  a  more  thorough  examina- 
tion in  Actiniae;  but  even  now  I  believe  we  are  warranted  in  conclud- 
ing that  the  development  of  the  nettling  organs  is  the  same  for  all  the 
Cnidaria, 

The  Turhellaria  collected  have  not  yet  been  examined  for  the  devel- 
opment of  their  nettling  organs,  in  the  light  of  these  newer  observa- 
tions; though  in  one  form  previously  obtained  at  Leipzic,  some 
apparently  undeveloped  nematocysts  were  found,  that  lead  me  to  look 
for  a  similar  plan  of  develox^ment  to  that  already  established  for  the 
Cnidaria. 

The  JElolidia  obtained  at  Naples  are  under  investigation,  but  so  far 
no  results  are  definite  enough  to  be  stated. 

In  conclusion  I  wish  to  thank  the  Director,  Dr.  Dom,  for  courtesies 
while  at  the  Naples  Zoological  Station,  also  the  Secretary  of  the  Smith- 
sonian Institution,  and  the  committee  in  charge,  for  the  privilege  of 
occupying  the  table. 
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LIST  OF  THE  LEPIDOPTERA  COLLECTED  IN  EAST  AFRICA, 
1894,  BY  MR.  WILLIAM  ASTOR  CHAIJ^LER  AND  LIEUTEN- 
ANT LUDWIG  VON  HOHNEL. 


By  W,  J.  Holland,  Ph.  D. 


The  coUection  submitted  to  me  for  examination  and  determination 
by  the  authorities  of  the  United  States  National  Museum  had  abready 
been  partially  classified  by  Mr.  Martin  L.  Linell,  of  the  Department  of 
Entomology.  Twenty-five  species  recorded  in  the  accompanying  list 
were  not  represented  in  the  assemblage  of  specimens  submitted  to  me* 
Mr.  Linell  having  determined  them,  as  he  writes  me,  upon  careful  com- 
parison with  specimens  previously  labeled  by  me  in  other  collections 
contained  in  the  National  Museum.  The  species  thus  determined  by 
Mr.  Linel],  which  I  have  not  personally  examined,  and  for  the  correct 
determination  of  which  I  rely  upon  him,  are  Papilio  leonidasj  P,  nireua^ 
P.  demoleuSj  Salamis  anaeardiij  Palla  varaneSj  Amauris  dominicanus, 
Hypolimnas  misippuSj  Danais  petiverana,  D.  klugiiy  Tingra  momhascej 
Precis  natalica^  P.  elgiva,  P,  cloanthay  Euphvedra  neophron^  Melanitis 
leda,  Hamanumida  dcedahis^  Pyrameis  cardui,  Eurytela  dryope,  E.  Mar- 
hdSj  E,  ophioney  Hypanis  ilitkyiay  Junonia  hoopis^  J,  cebrene,  J.  clelia^ 
Callidryas forella,  Terias  regular is^  and  Cydligramma  latona. 

As  to  the  exact  localities  from  which  the  specimens  came,  I  have  no 
certain  knowledge.  Mr.  Linell  writes  that  he  was  informed  by  Mr. 
Chanler  that  the  greater  number  of  the  specimens  were  taken  upon  the 
Jombene  Range,  northeast  of  Mount  Kenia.  It  is  to  be  regretted  that 
a  more  exact  record  of  localities  and  dates  of  capture  was  not  kept. 

An  examination  of  the  list  shows  that  while  a  certain  proportion  of 
the  species  therein  enumerated  have  a  wide  range  over  the  whole  of 
tropical  Africa,  a  much  larger  proportion  are  such  as  belong  to  the 
faunal  subdivision  which  includes  the  region  covered  by  Natal  and  the 
Transvaal.  The  study  of  collections  from  Eastern  Africa  is  revealing 
to  us  gradually  that  there  is  a  rather  well-defined  line  of  demarcation 
between  the  species  occupying  the  region  of  the  grassy  steppes,  which 
extend  through  the  southern  part  of  the  continent  northward  along  the 
eastern  coast,  and  the  fauna  of  the  more  densely  wooded  region  of  the 
Congo,  the  Ogove,  and  their  tributaries.  The  butterflies  of  the  region 
of  Kenia  and  Kilimanjaro  are  more  nearly  related  to  those  of  the  region 
of  the  Cape  than  to  those  of  tropical  West  Africa.    Dr.  R.  Bowdler 
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Sharpe^Las  given  ns  a  most  instructive  paper  upon  *'The  zoo-geo- 
graphical areas  of  the  world."  This  eminent  ornithologist  has  recorded 
a  distinction  between  what  he  delimits  and  names  as  the  <^  South  Afri- 
can Sub-Region"  and  the  "East  African  Sub-Region."  He,  however, 
says  that  "the East  African  Sub-Region  is  not  a  very  natural  division, 
and  may  have  to  besunkinone  of  theothers."  With  this  viewmystiidy 
of  a  number  of  the  collections  of  lepidoptera  made  in  recent  years  in 
Eastern  Afiica  leads  me  to  concur  very  positively.  So  very  large  a 
proportion  of  the  lepidoptera  taken  in  tropical  East  Africa  also  occur 
in  the  region  of  Natal  and  the  Transvaal  that  it  seems  to  me  that  it  is 
but  natural,  at  least  from  an  entomological  standi)oint,  to  sink  the  two 
subregions  into  one,  which  might  be  designated  as  the  Southeastern 
African  Sub-Region.  It  is  characterized  especially  by  the  great  develop- 
ment of  the  Acraeas  of  the  Horta  group,  and  the  numerous  species  of 
the  genus  Teracolus,  which  are  but  sparingly  represented  elsewhere 
upon  African  soil,  and  are  altogether  wanting  from  the  hot  wooded 
valleys  of  the  Equatorial  region. 

Suborder  RHOPALOCERA. 

Family  NYMPHALID^E,  Swainson. 

Genus  DANAIS,  Latreille. 

DANAIS  CHRYSIPPUS,  Linnaeus,  var.  KLUGII,  Butler. 

Limnas  llugiij  Butler,  Proc.  Zool.  Soc.  Lond.,  1885,  p.  758. 
Mr.  Linell  reports  three  exami)les  of  this  species  in  the  collection. 

DANAIS  PETIVERANA,  Doubleday. 

J)anai8  limniace,  Cramkk,  var.  peiiveranaf  Doubleday  and   Hewitson,  Gen. 

Diuru.  Lep.,  p.  93,  pi.  xii,  fig.  1  (1847). 
Danaia  Uonoraj  Butlkr,  Proc.  Zool.  Soc.  Lond.,  1862,  p.  51;  Lepid.  Exot.,  p.  53 

pi.  XX,  fig.  2. 

Mr.  Linell  reports  ten  specimens  in  the  collection. 

DANAIS  FORMOSA,  Godman. 
J)anais  formo8af  Oodmax,  Proc.  Zool.  Soc.  Lond.,  1880,  p.  183,  pi.  Xix,  fig.  1. 

There  is  a  single  example  of  the  male  of  this  exceedingly  beantiful 
species,  whicli  is  still  excessively  rare  in  collections,  and  is  mimicked 
by  the  wonderful  Papxlio  rex,  OberthUr. 

Genus  AMAURIS,  Hubner. 
AMAURIS  DOMINICANUS,  Trimen. 

Amauria  dominicanua,  Trimen,  Trans.  Ent.  Soo.  Lond.,  1879,  p.  323;  S.  Afr.  Batt., 

I,  p.  61  (1887). 

Mr.  Linell  reports  nine  specimens  of  the  male  in  the  collection. 
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AMAURIS   ECHERIA,   Stoll. 

Papilio  echeria,  Stoll,  Siippl.  Cram.  Pap.  Exot.,  p.  29,  figs.  2, 2b  (1791). 
Amauria  echeria,  HCbnier,  Yerz.  Bek.  Scbmett.,  p.  14  (1826). 
Vanais  vaiUaniianaf  Godart,  Encyo.  Meth.,  IX,  p.  183  (1819). 
AmaurU  echena,  Trimen,  S.  Afr.  Butt.,  I,  p.,  57  (1887). 

There  is  a  single  male  specimen  of  this  species.  In  the  lot  were  sev- 
eral females  of  Papilio  echerioidesj  Trimen,  which  is  a  most  excellent 
mimic  of  this  species. 

AMAURIS   OCHLEA,   Boisduval. 

Euplcca  ochlea,  Boisduval,  App.  Voy.  de  Deleg.dans  I'Afr.  Anstr.,  p.  589  (1847). 
Amauns  oohlea,  Trimen,  S.  Afr.  Butt.,  I,  p.  60  (1887). 

There  are  three  males  and  one  female  of  this  species  contained  in  the 
collection. 

SubfkiTiily  SATYR1N".^E,  Rates. 

Genus   MELANITIS,  Fabricius. 

MELANITIS  LEDA.  Linnseus,  var.  SOLANDRA,  Fabricius. 

Papilio  leda,  Linnjeus,  Syst.  Nat.,  1, 2,  p.  773,  n.  151  (1767). 
Papilio  solandra,  Fabricius,  Syst.  Ent.,  p,  500,  No.  244  (1775). 

Mr.  Linell  reports  five  specimens  of  this  species  in  the  collection. 

Genus  GNOPHODES,   Westwood. 

GNOPHODES   DIVERSA.  Butler. 

Crnophodea  diversa,  Butler,  Ann.  and  Mag.  Nat.  Hist.  (5),  V,  p.  333  (1880). 
Melanitis  divei-aa,  Trimen,  S.  Afr.  Butt.,  I,  p.  116  (1887). 

The  collection  contains  twelve  examples  of  this  species. 

Genus  MYCALESIS,  Hubner. 

MYCALESIS  SAFITZA,  Hewitson. 

Mycalesis  aafitzay  Hewitsont,  Gen.  Diurn.  Lep.,  p.  394,  pi.  lxvi,  fig.  3  (1851) ;  Exot. 
Butt.,  Ill,  p.  80,  pi.  XL,  fig.  4  (1862).— Trimen,  S.  Afr.  Butt.,  I,  p.  105. 

There  are  thirty  two  specimens  of  this  species,  showing  that  it  is 
abundant  in  the  region  where  the  collection  was  made. 

MYCALESIS  PERSPICUA,  Trimen. 

MycaJesia perspicua,  Trimen,  Trans.  Ent.  Soc.  Loud.,  1873,  p.  104,  pi.  i,  fig.  3;  S.  Afr. 
Butt.,  I,  p.  107  (1887). 

Seven  specimens. 

Genus  YPHTHIMA,  Hubner. 

YPHTHIMA  ASTEROPE,  Klug. 

Hipparchia  aaterope,  Klug,  Symb.  Phys.,  pi.  xxix,  figs.  11-14  (1832). 
Tphthima  aaterope,  Hewitson,  Trans.  Ent.  Soc.  Lond.  (3),  II,  p.  283  (1865).— Tri- 
men, S.  Afr.  Butt.,  I,  p.  66  (1887). 

There  are  three  very  badly  damaged  specimens  of  this  species,  which 
is  widely  distributed  throughout  Africa  and  Asia.  i 
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YPHTHIMA  HCBHNELI,  new  species. 

Male. — Upper  side  uniformly  grayish  brown;  fore  wing  with  a  large, 
oval,  bipupillecl  ocellus;  hind  wing  with  three  ocelli,  of  which  the  one 
nearest  the  anal  angle  is  small  and  obsolescent,  the  other  two,  situated 
one  on  either  side  of  vein  2,  are  relatively  large.  On  the  under  side 
both  wings  are  wood-brown,  finely  striolated  with  pale  yellowish  gray. 
The  striae  are  less  numerous  below  the  ocellus  of  the  primaries,  on  the 
basal  third  of  the  secondaries,  and  on  either  side  of  the  submarginal 
series  of  seven  ocelli,  which  are  found  also  on  the  secondaries.  These 
tracts  in  consequence  of  this  lack  of  the  lighter  striae  are  darker  brown 
than  the  rest  of  the  wings.  The  seven  ocelli  of  the  secondaries  are  of 
moderate  size,  two  of  them  located  between  veins  1  and  2  near  the  anal 
angle,  and  one  on  each  of  the  succeeding  interspaces,  that  nearest  the 
outer  angle  being  the  smallest  and  inclining  to  obsolescence.  All  of 
the  ocelli  on  the  under  side  are  pupilled  with  silvery  blue.  The  iris 
of  the  large  subapical  ocellus  of  the  primaries  is  relatively  wide  and 
bright  yellow.  The  irjdes  of  the  ocelli  of  the  secondaries  are  reddish 
ochraceous.    Expanse,  30  mm. 

Type.— 1^0. 50,  U.S.N.M. 

There  are  two  specimens  of  this  species  in  the  Ghanler  collection, 
both  in  a  more  or  less  damaged  condition,  but  sufficiently  good  to  per- 
mit of  an  accurate  description.  The  cotype  (No.  51,  U.S.N.M.)  differs 
from  the  type  in  having  the  ocelli  on  the  under  side  of  the  secondaries 
smaller  than  in  the  type  and  inclining  to  obsolescence. 

Genus  NEOCCENYRA,  Butler. 
NEOCCENYRA  DUPLEX,  Butler. 
Xeoooenyra  duplexj  Butler,  Proc.  Zool.  Soc.  Lond.,  1894,  p.  560,  p).  xxxvi,  fig.  1. 
There  is  one  badly  damaged  specimen  of  this  species.^ 

Su"bfannily  -A.CRJEINJgE. 

Genus  ACR-^A,  Fabricius. 

ACR^A  HORTA,  Linnaeus. 

PapiUo  horta,  Linnaeus,  Mus.  Lud.  Ulr.  Reg.,  p.  2a4,  n.53  (1764);  Syst.  Nat.,  Ed. 

XII,  p.  755,  n.  54  (1767). 
Acra^a  horta,  Godart,  Enc.  Meth.,  IX,  p.  231,  n.  1  (1819).— Trimen,  S.  Afr.  Butt., 

I,  p.  134  (1887). 

There  are  six  examples  referable  to  this  species. 


^The  species  named  by  m&Tphihimachanleriy  Proc.  U.  S.  Nat.  Mub.,  1895,  XVin,1895, 
p.  240,  I  discover  to  be  identical  with  a  species  named  Neocomyra  gregarii,  by  Dr. 
Bntler  in  the  Proceedings  of  the  Zoological  Society  for  1894.  The  reference  of  the 
insect  to  Dr.  Butler's  genus  is  what  misled  me.  Xeoccrnifra  is  differentiated  from 
Mi/caleais  by  the  absence  of  any  swelling  at  the  base  of  the  median  vein.  It  is  a 
very  slight  basis  upon  which  to  create  a  generic  distinction. 
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ACR^A  NATALICA,  Boisduval. 

Acrtea  natalica,  Boisduval,  App.  Voy.  de  Deleg.  dans  TAfr.  Austr.,  p.  590,  n.  57 
(1847). 

There  are  numerous  examples  of  this  species^  male  and  female,  show- 
ing that  it  is  quite  common  in  the  region  visited  by  the  explorers. 

ACR^A  ACARA,  Hewitson. 

Acrcea  aeara,  Hkwitsox,  Ezot.  Biitt.,  III^  pi.  viii,  figs.  19, 20  (1865). 

Acrcea  caffra,  Feldkr,  Reis©  d.  Nov.  Lep.,  II,  p.  369,  pi.  XLVi,  figs.  10, 11  (1865). 

Aorcea  acara,  Trimen,  S.  Afr.  Batt.,  I,  p.  159  (1887). 

Three  males  and  four  females. 

ACRAA  ENCEDON,  Linnsus. 

Papilio  encedoHf  Linn^us,  Mas.  Lad.  Ulr.  Reg.,  p.  244,  n.  63  (1764). 

Papilio  enoedonia,  LixN^us,  Syst.  Nat.,  1, 2,  p.  762,  n.  90  (1767). 

Papilio  lyday  Fabricius,  Syst.  Ent.,  p.  464,  n.  94  (1775) ;  Ent.  Syst.,  Ill,  1,  p.  176, 

n.  546  (1793). 
Acrcea  sganzini,  Boisduval,  Fanne  Ent.  de  Madgr.,  p.  34,  pi.  6,  figs.  6, 7  (1833). 
AcrcBa  u9€tgar€B,  Vuillot,  Ball.  Ent.  Soc.  France,  1891,  p.  Ixxviii. 

The  collection  contains  numerous  specimens  of  this  species.  Mr.  '• 
Trimen  sinks  A.  sganzini^  Boisduval,  as  a  synonym  of  A.  encedon^  Lin- 
naeus. I  have  reluctantly  been  compelled  with  the  growth  of  material 
in  my  possession  to  come  to  the  same  conclusion.  A.  usagarce^  Yuillot, 
is  an  extreme  form  of  sganzini^  Boisduval,  in  which  the  white  transap- 
ical  band  is  entirely  suffused  with  the  brownish  red  color  of  the  wings 
and  the  spots  are  largely  obsolescent,  though  identical  in  arrangement 
and  form  with  those  found  in  normal  specimens.  The  most  of  the 
specimens  in  the  collection  made  by  Lieutenant  von  Hohnel  are  typical 
A.  encedon,  Linnaeus. 

ACRiBA  INSIGNIS,  Distant. 

Acrwa  inHgnis,  Distant,  Proo.  Zool.  Soc.  Lond.,  1880,  p.  184,  pi.  xix,  fig.  6. 
Acrcea  buxtonif  Hewitson  (nee  Butler),  Ent.  Mon.  Mag.,  XIV,  p.  155. 
Acrfta  balbina,  Obekthur,  Etndes  d'Knt.,  XII,  p.  6,  pi.  iii,  fig.  8. 

There  are  eight  specimens  of  the  typical  form  of  this  species,  in 
which  the  black  spots  of  the  secondaries  at  the  base  do  not  coalesce  to 
form  a  large  black  band. 

ACR^A  BUXTONI,  Butler. 
Acraa  hiixtoni,  Butler,  Ann.  ami  Mag.  Nat.  Hist.  (4),  XVI,  p.  395  (1875). 
The  collection  contains  six  males  and  two  females  of  this  species. 

ACR^A  ABBOTTII,  Holland. 

Acrcea  ahboiiii,  Holland,  Ent.  Supp.,  1892,  p.  89 ;  Proc.  U.  S.  Nat.  Mns.,  XVIII,  p. 
233,  pi.  VII,  fig.  1  (1896). 

The  collection  contaius  six  examples,  only  one  of  which  is  pale 
ochreous  like  the  types  from  Kilimanjaro,  the  others  being  redder. 
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The  spots  on  the  primaries  on  either  side  of  vein  2  are  variable,  some 
of  the  specimens  being  provided  with  them  as  in  the  types,  others 
having  only  one,  and  one  exami>le  being  altogether  without  them. 

ACRAA  CABIRA,  Hopffer. 

Acrcea  cabira,  Hopffeu,  Monatsber.  d.  k.  Prenas.  Akad.  d.  Wiss.,  1855^  p.  640,  u.  7; 
Pet.  Reise  n.  Mossamb.,  Ins.,  p.  378,  pi.  xxiii,  figs.  14, 15  (1862). 

Two  examples. 

ACR^A   MIRABILIS,  Butler. 
Acr<Fa  mirahilis,  Butler,  Proc.  Zool.  Soc.  Loud.,  1885,  p.  760,  pi.  XLvn,  fig.  1. 
There  is  one  example  of  this  beautiful  insect. 

ACR^A  AXINA,  Westwood. 

Acr(ea  axinaj  Westwood,  App.  Gates'  Matabeleland,  p.  344,  pi.  F,  figs.  5, 6  (1881). 

There  is  a  series  of  twelve  males  and  eleven  females  of  a  species, 
which  I  identify  with  some  doubt  as  A.  axina^  Westwood.  The 
females  agree  quite  positively  with  the  description  given  by  Westwood 
and  with  the  figure,  and  also  with  specimens  identified  as  A.  axtna  by 
Mr.  Trimeu,  from  Manica,  taken  by  Mr.  Selous  and  contained  in  my  col- 
lection, but  Mr.  Westwood  states  that  his  figure  is  that  of  a  male.  The 
males  before  me  are  redder  than  in  the  figure  given  by  Westwood,  lack 
the  strife  between  the  extremities  of  the  nervures  near  the  apex,  and 
are  quite  trauslucent  on  the  subapical  tract.  The  females  have  the 
diseal  area  of  the  primaries  and  the  secondaries  broadly  whitish.  The 
spots  are  throughout  identical  in  location  and  form  with  those  given  in 
Westwood's  figure.  The  specimens  appear  to  me  to  be  a  local  race  of 
A,  axina.    I  can  not  bring  myself  to  regard  it  as  a  new  species. 

ACR^A   PUDORINA,  Staudinger. 

Acnea  pudorina,  Stavdinger,  Exot.  Scbmett.,  I,  p.  84,  II,  pi.  33  (1888). 

The  collection  contains  a  series  of  twenty-two  males  and  six  females 
of  this  beautiful  species.  The  females  are  dark  smoky  brown  and  quite 
distinct  in  their  ground  color  upon  the  upper  side.  Upon  the  under 
side  they  closely  approximate  the  males.  The  spots  are  the  same  in 
size  and  location  in  the  two  sexes. 

ACR^A   HOEHNELI,  new  species. 

Male, — The  primaries  are  translucent,  with  the  apical  extremity  of 
the  costa  and  the  outer  margin  narrowly  margined  with  black.  The 
black  border  is  widest  at  the  extremity  of  the  apex.  The  basal  edge  of 
the  costa  and  the  base  and  inner  margin  laved  with  dull  red.  Just 
within  the  black  border  of  the  outer  margin  between  the  nervnles  is 
situated  a  submarginal  row  of  acuminate  red,  opaque  spots.  There  is 
a  moderately  large  black  spot  in  the  middle  of  the  cell,  two  coalescing 
similar  spots  at  the  end  of  the  cell  and  a  series  of  four  spots  in  a  straight 
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line  beyond  the  cell.  The  latter  series  and  the  si)ot  in  the  center  of  the 
cell  are  equidistant  from  the  spots  at  the  end  of  the  cell.  Three  similar 
black  spots  situated  on  intervals  1,  2,  and  3,  form  a  curved  series 
inwardly  convex,  j\ist  beyond  the  cell.  The  secondaries  are  opaque, 
light  red  deepening  toward  the  base  of  the  wing,  bordered  with  deep 
black,  upon  which  are  indistinct  traces  of  lighter  markings  between 
the  extremities  of  the  nervules.  The  spots  of  the  under  side  appear 
faintly  upon  the  upper  side  of  this  wing,  the  only  spots  which  are  dis- 
tinct being  the  one  at  the  end  of  the  cell  and  ftve  beyond  it  forming  a 
zigzag  series.  The  under  side  of  the  primaries  is  marked  precisely  as 
the  upper  side,  except  that  the  submarginal  acuminate  spots  are  pale 
ochraceous,  and  not  red  as  upon  the  upper  surface.  The  secondaries 
are  pale  yellowish  ochraceous^  marked  with  patches  of  flesh  color.  They 
are  bordered  with  deep  black,  upon  which  a  regular  row  of  pale  yellow 
lunules  stands  forth  sharply  defined  against  the  black  ground.  The 
base  and  disk  are  spotted  with  numerous  moderately  large  deep  black 
spots,  all  sharply  defined,  and  those  nearest  the  base  ringed  about  with 
narrow  yellowish  lines.  The  upper  side  of  the  thorax  is  black,  with 
two  bright  yellow  spots  on  its  posterior  margin.  The  upper  side  of  the 
abdomen  is  black  with  a  row  of  circular  yellow  si)ots  on  either  side  of 
the  median  line,  increasing  in  size  toward  the  anal  extremity.  Below 
these  spots  there  is  on  either  side  a  lateral  yellow  stripe.  The  under 
side  of  the  abdomen  is  pale  reddish  marked  with  a  double  row  of  black 
lunulate  markings,  one  on  either  side  of  the  abdominal  aspect  of  each 
segment.  The  lower  side  of  the  thorax  is  black  spotted  with  red  spots. 
The  legs  are  margined  with  red  and  the  lower  sides  of  the  palpi  are  red. 
The  antennae  are  black.    Expanse,  00  mm. 

Type.—'S^o.  52,  U.S.N.M. 

This  species  is  allied  to  A.  douhledayi^  Guen^e,  and  A,  aaina^  West> 
wood;  but  is  abundantly  distinct. 

ACR^A   PHARSALOIDES,  HoUand. 

Acrasa  pharsaloide9j  Holland,  Ent.  Siippl.,  1892,  p.  89;  Proc.  IT, S.Nat.  Miis., 
XVIII,  p.  232  (1896). 

Male, — Does  not  differ  to  a  marked  extent  from  the  female,  except  that 
the  general  ground  color  of  the  upper  side  of  both  wings  is  of  a  much 
brighter  red  than  in  the  case  of  the  female,  and  the  transverse  sub- 
apical  bar  of  black  spots  is  not  as  wide  as  in  the  female,  and  shows  no 
tendency  to  coalesce  with  the  spots  at  the  end  of  the  cell,  as  in  the  case 
of  the  female.  The  pale  fuscous,  transverse  band  situated  in  the 
apical  region  of  the  primaries  of  the  female  is  replaced  in  the  male 
by  a  band  of  the  same  form  exactly,  but  of  the'  prevalent  red  color  of 
the  rest  of  the  wing.  The  specimen  of  the  male  before  me  is  also 
noticeably  smaller  than  the  female  from  Kilimanjaro  in  the  Abbott 
collection. 

A  male  exactly  like  the  one  in  this  collection  was  purchased  by  me  a 
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number  of  years  ago  from  Dr.  StandiDger,  who  labeled  it  A.  pharsalia^ 
A  search  in  the  literature  of  the  subject  seems  to  make  it  clear  that  this 
is  a  manuscript  name;  at  all  events  I  have  no  clue  to  the  publication 
of  a  species  under  this  name.  A.  pkaraalttSj  Ward,  is  a  well-known 
species,  totally  distinct  from  the  one  under  consideration,  as  appears 
from  the  male  specimen  before  me.  While  there  is  a  general  resem- 
blance between  the  females  of  the  two  species  A.  pharaalus  and  A.  pkar- 
saloidesj  the  males  differ  greatly,  as  is  seen  upon  comparison.  In  fact, 
had  I  possessed  a  male  of  the  species  at  the  time  I  published  my  orig> 
iual  description,  I  do  not  think  that  I  would  have  applied  to  this  form 
the  name  which  I  gave  it.  The  male  of  pharscUus,  owing  to  the  distai- 
bution  of  the  red  and  black  spots  of  the  primaries,  resembles  the 
insects  of  the  Egina  group,  while  the  male  of  pharaaloides  more  closely 
resembles  A.  abdera  and  its  allies. 

Male  type.—lSo.  64,  U.S.N.M. 

There  is  a  single  example  of  the  male  of  this  species.  The  original 
type  was  a  female. 

ACRAA  PERENNA,  Doubleday. 

Acrtsa  perenna,  Doubledat,  Doubleday  and  Hbwitson,  Gen.  Dinm.  Lep.,  I, 
p.  141,  pi.  XIX,  fig.  4  (1848). 

There  are  two  males  not  differing  materially  from  specimens  from  the 
West  Coast,  though  the  red  on  the  lower  margin  of  the  primaries  is 
extended  a  little  more  broadly  toward  the  base  than  in  the  examples 
in  my  collection  from  Sierra  Leone  and  elsewhere. 

Genus  PLANEMA,  Doubleday. 
PLANEMA  CHANLERI,  new  species. 

The  primaries  upon  the  upper  side  are  dark  brown,  interrupted  by  a 
reddish,  ochraceous,  submacular,  discal  band,  composed  of  eight  spots. 
Of  these  spots  the  five  uppermost  are  narrow  and  elongated.  The  two 
upper  spots  are  short,  the  three  lower  ones  of  the  five  are  advanced 
inwardly  forming  a  curved  inward  projection  accommodated  to  the 
line  of  the  disco'cellulars,  and  in  serial  order  from  the  top  of  the  row 
to  the  bottom  extend  outwardly  more  and  more,  at  their  outward 
extremities.  Just  below  these  spots  and  projecting  still  farther  out- 
wardly, but  not  extending  as  far  inwardly,  is  an  oblong  quadrate  spot. 
Below  this,  between  veins  2  and  3,  is  tlie  largest  spot  of  the  series, 
having  its  outer  extremity  quadrate,  and  its  inner  extremity  defined 
by  an  oblique  line  running  from  about  the  middle  of  vein  2  obliquely 
upward  to  near  the  origin  of  vein  3.  Below  this  on  the  first  median 
interspace  is  a  small  triangular  spot  with  its  base  parallel  to  the  outer 
margin  and  its  apex  pointing  toward  the  base  of  the  wing.  The  sec- 
ondaries are  crossed  on  the  middle  by  a  broad,  reddish,  ochraceous 
band,  with  its  inner  margin  approximately  straight  and  its  outer  mar- 
gin regularly  curved  and  parallel  te  the  outer  margin.  The  outer 
margin  is  bordered  by  a  broad  dark  brown  band,  the  inner  edge  of 
which  is  regularly  produced  inwardly  on  the  nervules  and  at  the 
middle  of  each  interspace.    The  basal  area  is  rich  maroon,  profusely 
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with  black.  The  under  side  of  both  wings  is  marked  precisely  as  the 
upper  side,  but  the  ground  color  is  paler,  and  the  black  spots  of  the 
basal  area  of  the  secondaries  in  consequence  stand  forth  more  con- 
spicuously. The  palpi  are  black,  edged  with  white  upon  the  lower  side. 
The  thorax  is  black  spotted  with  small  yellow  dots  on  the  under  side 
and  having  two  similar  spots  on  the  posterior  edge  on  the  upper 
side.  The  upper  side  of  the  abdomen  is  black,  the  lower  side  light 
yellowish  ochraceous,  the  yellow  color  extending  upwardly  as  fine  lat- 
eral lines  on  the  posterior  margins  of  the  segments.  In  addition  there 
are  lateral  rows  of  yellow  circular  spots  on  each  side  of  the  abdomen. 
The  legs  and  attennse  are  black. 

The  female  is  black  with  the  spots  and  bands  of  the  wings  pure 
white.  As  is  usual  in  this  genus,  the  wings  are  broader  and  more 
rounded  at  the  apex  of  the  primaries  than  in  the  male  sex  and  the 
body  and  wings  are  considerably  larger.  The  macular  band  of  the  pri- 
maries differs  in  its  outline  from  that  of  the  male  sex  in  having  its 
outer  margin  somewhat  more  regular,  and  the  inner  extremities  of  the 
spots  situated  upon  the  median  interspaces  even,  the  spot  on  interval 
2  not  projecting  inwardly  farther  than  the  spot  on  interval  3,  as  is  the 
case  in  the  male  sex. 

Expanse,  male,  62  mm^  female,  74  mm. 

Types.— So&.  53,  55,  U.S.N.M. 

SvibfUxnily  N^1SI.FJ3:j\JL,XN.M:. 

Genus  ATELLA,  Doubleday. 

ATELLA  PHALANTA,  Drury. 

PapiUo phalania,  Drubt,  111.  Nat.  Hist.,  I,  pi.  xxi,  figs.  1,  2  (1770). 
There  are  six  examples  of  this  common  and  widely  distributed  species. 

ATELLA  COLUMBINA,  Cramer. 

Fapilio  oolumbina,  Cramer,  Pap.  £xot.,  Ul,  pi.  238,  figs.  A,  B  (1782). 
There  are  three  examples  of  this  species,  one  badly  damaged. 

Genus  PYRAMEIS,  Hubner. 
PYRAMEIS  CARDUI.  LinnKus. 
Papilio  carduij  Linn.«us,  Syst.  Nat.,  1, 2,  p.  774,  n.  157  (1767). 

Mr.  Linell  reports  five  examples  of  this  species. 

Genus  JUNONIA,  Hubner. 
JUNONIA  CEBRENE,  Trimen. 

Junonia  odnone,  HCbnku,  Sammlong  Exot.  Scbmett.,  II,  pi.  34,  tigs.  1,  2  (nee  3, 4), 

(1806). 
Junonia  cehrene,  Trimen,  Trans.  Eiit.  Soc.  Lond.,  1870,  p.  353;  S.  Afr.  Butt.,  I,  p. 

210  (1887). 
Junonia  crehrene,  Butlkr,  Trans.  Ent.  Soc.  Lond.,  1870,  p.  524.— Gerstaecker, 

QUcdcrth.— Fauna  dee  Sansibar-Gebietes,  p.  369,  u.  17  (1873). 
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JUNONIA  CLELIA,  Cramer.i 
Papilio  cleliaj  Cramer,  Pap.  Exot.,  I,  pL  xxi,  figs.  E,  F  (1779). 

Mr.  Linell  reports  ten  specimens  of  this  6X)ecies. 

JUNONIA  BOOPIS,  Trimen. 

Junonia  boopU,  Trimen,  Trans.  Ent.  Soc.  Lond.,  1879,  p.  331;  S.  Afr.  Hutt.,  I,  p. 
217,  pi.  IV,  fig.  2  (1887). 

Mr.  Linell  reports  one  example  of  this  species. 

Genus  PRECIS,  Hlibner. 
PRECIS  CLOANTHA,  Cramer. 
Papilio  cloaniha,  Cramer,  Pap.  Exot.,  Ill,  pi.  cccxxxviii,  figs.  A,  B  (1782). 

Mr.  Linell  reports  four  specimens. 

PRECIS  NATALICA,  Felder. 

Precis  nataHca,  Fkldef,  Wien.  Ent.  Mon.,  IV,  p.  106  (1860).— Trim«n,  S.  Afr. 
Bntt.,I,p.238(1887). 

Mr.  Linell  rei)ort8  fonrteeu  specimens. 

PRECIS  ELGIVA,  Hewitson. 

Junonia  elgiva,  Hewitson,  Exot.  Butt.,  Ill,  pi.  xiii,  fig.  1  (1864).— Trimen,  S.  Afr. 
Butt.,  I,  p.  240  (1887). 

Mr.  Linell  reports  nine  specimens. 

PRECIS  TUGELA,  Trimen. 

Precis  tugela,  Trimen,  Trans.  Ent.  Soc.  Lond.,  1879,  p.  334  (1887) ;  S.  Afr.  Butt.,  I, 
p.  241,  pi.  IV,  fig.  5  (1887). 

The  collection  contains  thirty-seven  specimens  of  this  species,  only 
four  of  which  were  submitted  to  me  for  examination.  There  are  two 
forms,  one  with  the  apex  of  the  primaries  very  acute  and  falcate,  as 
represented  in  the  figure  given  by  Mr.  Trimen;  the  other  with  the  apex 
likewise  falcate,  but  the  produced  i)ortion  truncate  at  its  extremity.  I 
am  inclined  to  think  that  we  are  dealing  here  with  a  case  of  seasonal 
dimorphism  analogous  to  that  which  we  observe  in  the  case  of  Junonia 
almana  and  Junonia  asterie^  which  are  the  dry  and  wet  seasonal  forms 
of  the  same  insect.  Aside  foom  this  diflference  in  the  outhue  and  the 
somewhat  more  distinct  development  of  the  markings  in  the  form  with 
the  acute  ai)ices  of  the  primaries,  I  can  see  no  difference  sufficient  to 
warrant  more  than  a  varietal  separation.  Being  at  present  engaged  in 
a  revision  of  the  African  Nymphalidie,  I. defer  any  further  remarks  upon 
this  subject  until  I  shall  have  had  opportunity  to  more  thoroughly  go 
over  the  species  of  the  genus  Precis^  of  which  I  have  enormous  suites 


'  For  full  synonymy  see  Trimen,  Sontli  African  Butterflies,  I,  p.  214. 
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from  many  portions  of  the  continent,  with  accurate  data  attached  as  to 
the  time  of  their  appearance.  Suffice  it  to  say,  that  seasonal  dimorph- 
ism apparently  plays  an  important  part  in  some  of  the  species. 

Genus  SALAMIS,  Boisduval. 
SALAMIS  ANACARDII,  Linnaeus. 
Papilio  anacardii,  Linnaeus,  Mii8.  Lud.  Ulr.  Reg.,  p.  236,  n.  55  (1764). 
Mr.  Liuell  reports  fifty -four  examx>les  of  this  species, 

SALAMIS  NEBULOSA,  Trimen. 

Salamis  nehuloaa,  Trimen,  Trans.  £nt.  8oc.  Loud.,  1881,  p.  441;  8.  Afr.  Butt.,  I, 
p.  246,  pi.  IV,  fig.  6  (1887). 

There  are  twelve  specimens  of  this  species  in  the  collection. 

Genus  EURYTELA,  Boisduval. 
EURYTELA  HIARBAS,  Drury. 
Papilio  hiarbas,  Drury,  111.  Nat.  Hist.,  Ill,  pi.  xiv,  figs.  1, 2  (1772). 
,  Mr.  Linell  reports  seven  specimens. 

EURYTELA  DRYOPE,  Cramer. 

Papilio  dryop€f  Cramer,  Pap.  Exot.,  pi.  lxxviii,  figs.  E,  F  (1779). 

Mr.  Linell  informs  me  that  there  are  five  specimens  of  this  species  in 
the  collection. 

EURYTELA  OPHIONE,  Cramer. 

Papilio  ophione,  Cramer,  Pap.  Exot.,  II,  pi.  cxiv,  figs.  E,  F  (1779). 

There  are  twenty-three  specimens  of  this  species,  according  to  Mr. 
Linell. 

Genus  HYPANIS,  Boisduval. 

HYPANIS  ILITHYIA,  Drury. 
Papilio  ilithyia,  Drury,  111.  Nat.  Hist.,  II,  pi.  xvii,  figs.  1, 2  (1773). 
Mr.  Linell  reports  thirty-four  specimens  of  this  insect. 

Genus  HYPOLIMNAS,  Hubner. 
HYPOLIMNAS  MISIPPUS,  Linnasus. 
Papilio  misippusy  Linn.eus,  Mus.  Lud.  Ulr.  Reg.,  p.  264,  n.  83  (1764). 

Mr.  Linell  reports  three  males  and  one  female  of  this  species. 

HYPOLIMNAS  WAHLBERGII,  Wallengren. 

Diadema  wahlbergiif  Wallengren,  K.  Sv.  Vet.  Akad.  Handl.,  1857;   Lep.  Rhop» 
Cafl'r.,p.27,n.  1. 

There  are  two  examples  of  this  species  in  the  collectk>n. 
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Genus  NEPTIS,  Fabricius. 
NEPTIS  AGATHA,  Cramer. 
PapHio  agaiha,  Cramer,  Pap.  Exot.,  IV.,  pi.  cccxxvii,  figs.  A,  B  (1782). 
There  is  one  typical  example  of  this  well-known  form,  and  a  second 
specimen  which  may  be  a  mere  variety,  bat  may  also  represent  an 
uudescribed  species.    On  the  upper  side  it  resembles  N.  hiafra^  Ward, 
on  the  under  side  it  very  closely  approximates  X.  agatha.    With,  only 
the  one  example  I  do  not  feel  inclined  to  describe  it  as  a  new  species, 
though  more  material  at  a  later  time  may  prove  that  this  would  be  the 
proper  course. 

NEPTIS  MARPESSA,  Hopffer. 

Neptis  marpesaaf  Hopffer,  Monateber.  K.  Akad.  Wiss.  Berl.,  1855,  p.  640,  u.  8.— 
Peters'  Reise  n.  Mossamb.,  Ins.,  p.  383,  pi.  xxiv,  figs.  9, 10  (1862). 

There  are  four  specimens  of  this  8i)ecie8. 

Genus  EUXANTHE,  Hubner. 

EUXANTHE   WAKEFIELDII,  Ward. 

Godariia  tcakefieldii,  Ward,  £nt.  Mod.  Mag.,  X,  p.  152  (1873). 

Genus  EUPH-<CDRA,  HUtaner. 

EUPH^DRA  NEOPHRON,  Hopffer. 

Romaleoaoma  neophron,  Hopffer,  Monatsber.  d.  K.  Akad.  Wiss.  Berl.,  1855,  p. 
640.— Peters'  Reise  n.  Mossamb.,  Ins.,  p.  386,  pi.  xxii,  figa.  1, 2  (1862). 

Mr.  Linell  determines  seven  specimens  in  the  collection  as  belonging 
to  this  species. 

Genus  EURYPHENE,  Boisduval. 
EURVPHENE  SENEGALENSIS,  H enrich- Schaeffer. 
EurgpkeneacnegaleneiSf  Herricu-Schakffer,  Ex.  Schmett.,  figs.  95-98  (1852-1856). 
There  are  two  males  and  three  females,  one  of  the  latter  in  a  very 
fragmentary  condition,  which  seem  to  be  more  correctly  referred  to  this 
species  than  to  any  other.    The  males  are  in  nowise  different  from  the 
insect  figured  by  Herrich- Schaeffer,  but  the  females  more  nearly  resem- 
ble that  sex  of  the  well-known  E.  coealia  of  the  West  Coast,  save  that  the 
subapical  transverse  sjwts  and  bands  are  not  white  as  in  U.  coealia^  but 
suffused  with  dull  ochraceous.    The  insect  seems  to  be  a  local  race  of 
E,  senegalenaia. 

Genus  HAMANUMIDA,  Hubner. 

HAMANUMIDA  D^DALUS,  Fabricius. 
Papilio  dadalus,  Fabricius,  Syst.  Ent.,  p.  482,  n.  174  (1775). 
Mr.  Linell  reports  nine  examples. 

Genus  PALLIA,  Hubner. 
PALLA  VARAN ES,  Cramer. 
Papilio  varanea,  Cramer,  Pap.  Exot.,  II,  pi.  clx,  figs.  D,  E  (1779). 
One  fairly  good  example. 
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Genus  CHARAXES,  Ochsenheimer. 
CHARAXES  ZOOLINA,  Westwood. 

yiymphalia  zoolina,  Wkstwood,  Gen.  Diurn.  Lep.,  pi.  Liii,  fig.  1  (1850). 
There  are  six  males  and  two  females  of  this  species. 

CHARAXES  NEANTHES,  Hewitson. 

NtjmphaliB  neantheSj  Hewitson,  Exot.  Butt.,  I,  p.  88,  pi.  XLiv,  figs.  2,  3  (1854). 
There  is  one  specimen  of  this  species. 

CHARAXES  EUPALE,  Drury. 
Papilio  eupale,  Duuky,  IU.  Exot.  Ent ,  III,  pi.  vi,  fig.  3  (1782). 

One  injured  specimen. 

CHARAXES  SATURNUS,  Butler. 

eharaxea  saturnuSy  Butler,  Proc.  Zool.  Soc.  Lond.,  1865,  p.  624,  pi.  xxxvi,  fig.  1; 
Lep.  Exot.,  p.  5,  pi.  II,  fig.  2  (1869).— Trim  en,  S.  Afr.  Butt.,  I,  p.  334  (1887). 

One  specimen. 

CHARAXES  BRUTUS,  Cramer. 

Papilio  brutusj  Cramer,  Pap.  Exot.,  Ill,  pi.  (;cxli,  figs.  E,  F  (1782). 
One  specimen. 

CHARAXES  ETESIPPE,  Godart. 

Nijmpliaiia  eieaippej  Godart,  Euc.  Meth.,  IX,  j).  355,  n.  19  (1823). 
Four  specimens. 

CHARAXES  CHANLERI,  Holland. 

CharaxeH  chanleri,  Holland,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  262  (1896). 

The  collection  contains  six  males  and  three  specimens  of  the  hitherto 
undescribed  female. 

Female. — The  upper  side  of  the  palpi  is  black.  The  upper  side  of  the 
thorax  and  abdomen  is  dark  fuscous.  The  lower  side  of  the  palpi  and 
the  pectus  is  white.  The  lower  side  of  the  thorax  and  abdomen  is 
pale  brownish  gray.  The  legs  are  concolorous.  The  primaries  are  fus- 
cous at  the  base  and  on  the  outer  margin,  the  fuscous  shade  deepening 
into  black  toward  the  center  of  the  wing  and  the  outer  angle.  The 
wing  is  traversed  from  the  costa  before  the  apex  by  a  band  of  discal 
spots,  gradually  increasing  in  size  from  the  costa  to  the  inner  margin. 
The  four  uppermost  of  these  spots  are  curved  outwardly  in  a  bent 
series;  the  four  lower  spots  are  oblong  quadrate.  All  arc  ochre-yellow, 
except  the  two  nearest  the  inner  margin,  which  are  washed  with  white. 
In  addition  to  this  series  of  spots  there  are  two  yellow  spots  beyond 
the  end  of  the  cell,  and  a  smaller  yellow  spot  at  the  lower  outer  angle 
of  the  cell.  The  secondaries  are  colored  at  the  base  as  the  i>rimaries, 
with  the  inner  margin  dark  fawn  color.  The  macular  band  of  the  pri- 
maries is  continued  across  the  secondaries  as  a  white  band  gradually 
diminishing  in  width  toward  the  inner  margin,  and  laved  with  blue  on 
Proc.  N.  M.  95 48 
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eitber  side  toward  the  anal  extremity.  The  outer  margin  is  broadly- 
black  beyond  this  discal  band.  The  wing  is  bordered  from  vein  4 
upwardly  by  light  brown,  and  iuferiorly  toward  the  anal  angle  by  glau- 
cous green,  produced  upon  the  two  tails  projecting  at  the  extremities 
of  veins  2  and  4.  These  tails  as  well  as  the  whole  outer  margin  are 
edged  by  a  very  fine  black  line.  Just  within  the  light  brown  aud 
gieenish  marginal  border  is  a  submarginal  series  of  bluish  white 
linear  spots  on  the  interspaces,  bordered  externally  by  bla<;k  from  vein 
4  to  the  anal  angle.  Upon  the  under  side  the  wings  are  marked  as  in 
the  male,  save  that  the  brojid  macular  discal  band  of  the  primaries  and 
secondaries  is  reflected  through  from  the  upper  side,  and  owing  to  the 
greater  size  of  the  wings  in  the  female  the  spots  and  markings  are 
more  widely  separated.  Exjmnse,  C5  to  70  mm 
Tyi>e.— No.  56,  U.S.N.M. 

CHARAXES    XIPHARBS,  Cramer. 
Papilio  xipharetty  Cramkk,  Pap.  Exot.,  IV,  pi.  cCLXXVii,  ligs.  A,  B  (1782). 
One  male  specimen. 

Family  LYC^NID^:,  Stephens. 

Genus  TINGRA.  Boisduval. 

TINGRA   MOMBASA,  Smith  and  Kirby. 

Thtgra  v\omha8(Fy  Smith  and  Kirby,  Khop.  Exot.,  I,  p.  31,  Lyosenidie  (Africiii ., 
pi.  VIII,  fig.  11. 

Mr.  Linell  reports  ten  specimens  of  this  species. 

Genus  LACHNOCNEMA,  Trimen. 
LACHNOCNEMA  BIBULUS,  Fabricius. 
Papilio  Uhulus,  Fabricius,  Ent.  Syst.,  Ill,  1,  p.  307,  n.  163  (1793). 
Two  female  specimens. 

Genus  CHILADES,  Moore. 
CHILADES   MAHALLOKO/ENA.  WaUengrcn. 

Ll/ca^na  mfl/ianofco<Fna,  Wallengrkn,  K.  Sv.  Vet.-Akad.  Handl.,  1857;  Lep.  Kbop. 
Caffr.,  p.  41,  n.  16. 
One  male  and  one  female. 

Genus  ZIZERA,  Moore. 
ZIZERA   GAIKA,  Trimen. 
Lyca'na  gaikaj  Trimen,  Trans.  Ent.  Soc.  Lond.,  8d  series,  I,  p.  403  (1862). 
One  male  and  one  female. 

Genus  CATOCHRYSOPS,  Boisduval. 
CATOCHRYSOPS   OSIRIS,  Hopffer. 

Lycwna  oairta,  IIopffer,  Monatsber.  d.  K.  Preuss.  Akad.  Wiss.,  1855,  p.  642,  n.  21 ; 
Peters'  Keise,  n.  Mossamb.,  Ins.,  p.  409,  pl.xxvi,  figs.  11, 12  (1862). 
One  female. 
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CATOCHRYSOPS   ASOPUS,  Hopffcr. 

Lycwna  aaopus,  Hopffkr.  Monatsber.  d.  K.  Preuss.  Akad.  Wiss.,  1855,  p.  642,  u.  22. — 
Peters'  Reise,  u.  Mossamb.  Ins.,  p.  410,  pi.  xxvi,  figs.  13-15  (1862). 

Two  females  somewhat  dwarfed. 

Genus  HYREUS,  Hubner. 
HYREUS    LINGEUS,  Cramer. 
rapilio  Ungeus,  Cramer,  Pap.  Exot.,  IV,  pi.  379,  figs.  F,  G  (1782). 

One  male. 

Genus  TARUCUS,  Moore. 

TARUCUS   TELICANUS,  Lang. 

Papilio  telicanuSf  Laxg,  Verz.  Sein.  Scbniett.,  II,  p.  47,  n.  387-389  (1789). 
Six  female  specimens  are  contained  in  tlie  collection. 

Genus  CASTALIUS,  Hubner. 

CASTALIUS   PERPULCHRA,  Holland. 

Lycwna  jjerpulchra,  Holland,  Ent.  Supid.,  Sept.,  1892,  p.  90;  i*roc.  U.  S.  Nat. 

Mus.,  XVIII,  p.  239,  pi.  VII,  fig.  7  (1896). 
Caatalius  hypoleuciiSj  Butler,  Proc.  Zool.  Soc.  Lond.,  1893,  p.  660. 
Lyccdna  excJusa,  Trimen,  Proc.  Zool.  Soc.  Lond.,  1894,  p.  47,  pi.  vi,  fig.  11. 

One  large  female  in  a  somewhat  damaged  condition. 

Genus  POLY  CM  MAT  US,  Latreille. 
POLYOMMATUS   BCETICUS,  Linnaeus. 
Papilio  boEticus,  LiNN^us,  Syst.  Nat.,  Ed.  XII,  I,  2,  p.  789,  n.  226  (1767). 
There  are  three  males  of  this  common  and  widely  distributed  species. 

Genus  DEUDORIX,  Hewitson. 

DEUDORIX   ANTALUS,  Hopffer. 

IHpsan  antalus,  Hopffer,  Monatsber.  d.  K.  Akad.  Wiss.  Berl.,  1855,  p.  641,  n.  15. 
Sithon  antalus,  Hopffer,  Peters'  Keise  n.  Mossamb.,  Ins  ,  p.  400,  pi.  xxv,  figs. 
7-9  (1862). 

One  specimen  of  this  species. 

Family  PAPIL102s^ID.E,  Leach. 

SiablUmily  1>IKK,IN".^:,  Swainson. 

Genus  PONTIA,  Fabricius. 

PONTIA    ALCESTA,  Cramer. 

Papilio  alceaittj  Cramer,  Pap.  Exot.,  IV,  pi.  ccclxxix,  fig.  A  (1782). 
One  specimen. 
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Genus  TERIAS,  Swainson. 

TERIAS   ZO£,  Hopffer. 

Terias  zoe,  Hopffer,  Monatsber.  d.  K.  Akad.  Wiss.  Berl.,  1855,  p.  640. — Peters' 
Keise  n.  Mossamb.,  Idh.,  p.  369,  pi.  xxiii,  figs.  10,  11  (1862). 

Two  examples. 

TERIAS    iETHIOPICA,  Trimen. 
Teriaa  athiopica,  Tkimkx,  S.  Afr.  Butt.,  Ill,  p.  21  (1889). 

One  example. 

TERIAS   BUTLERI,  Trimen. 
Terias  hutleri,  Trimen,  S.  Afr.  Butt.,  Ill,  p.  23  (1889). 

Two  examples. 

TERIAS   REGULARIS,  Butler. 

Teriaa  regulariSj  Butler,  Ann.  and  Mag.  Nat.  Hist.  (4),  XVIII,  p.  486  (1876). 
Mr.  Linell  reports  thirty-five  speciiuens  of  this  species. 

TERIAS   BISINUATA,  Butler. 
Teria8  biainuata,  Butler,  Ann.  and  Mag.  Nat.  Hist.  (4), XVIII,  p.  485  (1876). 
Two  specimens. 

TERIAS  FLORICOLA,  Boisduval. 
Xanthidia  floricola,  Boisduval,  Fauna  Kut.  Madgr.,  p.  21,  n.  2  (1883). 
There  are  two  males  of  this  species. 

Genuis  MYLOTHRIS,  Hubner. 
MYLOTHRIS  TRIMENIA,  Butler. 
Pieris  irimeniaf  Butler,  Cist.  Ent.,  p.  13  (1869).» 

Two  females. 

MYLOTHRIS,  new  species  or  variety.  (?) 

There  is  a  female  specimen  of  a  MyloihriH  very  closely  allied  to 
M.  berenicey  Ilewitson,  but  differing  in  having  the  apical  portions  of 
the  primaries  much  less  broadly  marked  with  black,  and  the  spots 
at  the  ends  of  the  nervules  in  the  secondaries  also  much  smaller  in 
size,  in  fact  reduced  to  mere  points.  The  surface  of  the  wing  is  also 
not  nearly  as  dusky  as  in  specimens  of  Berenice  (females)  from  the 
West  Coast.  As  the  specimen  Is  unique  and  in  rather  i>oor  case,  I  do 
not  feel  justified  in  describing  it  as  a  new  species,  though  I  am  inclined 
to  designate  it  under  the  varietal  name  BerenicUles,  It  apparciitly 
is  an  eastern  local  race  of  the  well-known  West  African  insect. 

Type.^yo.o:,  U.S.N.M. 

Genus  PIERIS,  Schrank. 
PIERIS  THYSA,  HopfTer. 

Piei-is  Ihyna,  Hopffer,  MonatslxT.  d.  K.  Akad.  Wiss.  Berl.,  1855,  p.  639,  n,  1. — 
Peters'  Keiso  n.  Mossanib.,  Ins.,  p.  349,  pi.  XXI,  ligs.  7-10  (1862). 

There  is  a  single  male  of  this  si)ocies  in  the  collection,  and  also  a 
single  female  of  the  form  in  which  the  disk  of  the  wings  on  the  upper 
side  is  whitish. 

'  For  fuH  synonymy  seo  Trimen,  Soutli  African  Butterflies,^!!,  J>jjp. 
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PIERIS  SPILLERI,  Spillcr. 
PieHa  apilUriy  Spiller,  Ent.,  1884,  p.  62.— Staudingkr,  Ent.  Nacbr.,  1884,  p.  52. 

There  are  five  specimens  a  trifle  larger  tban  Nataliau  examples 
received  from  Mr.  Spiller  and  contained  in  my  collection. 

PIERIS  MESENTINA,  Cramer. 
Pap'iUo  meenitina,  Cramer,  Pap.  Exot.,  Ill,  pi.  CCLXX,  figs.  A,  B  (1782). 
There  are  three  males  and  two  females. 

PIERIS  GIDICA,  Godart. 
Pieria  gidica,  Godart,  Enc.  Meth.,  IX,  p.  131,  n.  37  (1819). 
There  is  one  male  spexjimen. 

PIERIS  SEVERINA,  Cramer. 
Papilio  sci^eilna,  Cramer,  Pap.  Exot.,  IV,  pi.  cccxxxviii,  fige.  G,  H  (1782). 
Two  males  and  two  females. 

PIERIS  SIMANA,  Hopffer. 

Pwria  aimanaj  Hopffer,  Monatsber.  d.  K.  Akad.  Wisa.  Borl.,  1855,  p.  640,  n.  13. — 
Peters'  Reiso  n.  Mossaiub.,  Ins.,  p.  351,  pi.  xxiii,  figs.  3-6  (1862). 

There  are  three  males  and  fimr  females  of  this  species,  agreeing 
absolutely  with  both  the  description  and  the  figures  given  by  Hopffer. 
1  can  not  fail  to  think  that  the  insect  spoken  of  and  catalogued  by 
Trimeii  as  this  species  is  not  it.  Mr.  Trimen  himself  appears  to  be  in 
doubt,  and  dwells  upon  the  fact  that  in  no  Xatalian  examples  is  there 
any  trace  of  the  black  discal  sjiots  on  the  under  side  of  the  primaries 
as  represented  by  Hopffer.    He  says: 

The  singnlar  character  which  Hopffer  gives  of  the  presence  in  the  male  of  the 
discal  blackish  spot  between  third  and  second  median  nervules  on  the  nnder  side  of 
the  foro  wing  is  entirely  wanting  in  the  seven  Natalian  males  before  mo.  I  feel 
donbtfnl  whether  this  form  should  be  considered  more  than  a  variety  of  Charinaf 
Hoisduval ;  hitherto  I  have  seen  no  examples  linking  it  to  the  specimens  of  Charina 
^hich  are  little  irrorated  on  the  under  side. 

The  specimens  taken  by  Lieutenant  von  Hohnel  are  manifestly  P. 
simana,  Hopffer,  and  upon  comparison  with  specimens  of  Charina^ 
Boisduval,  received  from  Mr.  Trimen,  and  contained  in  my  collection, 
it  is  difficult  to  see  how  he  could  arrive  at  the  conclusion  he  appears 
to  have  reached,  unless  he  was  dealing  with  some  other  form  than  true 
Himana,  There  is  no  approximation  between  the  two  species  except  in 
a  superficial  manner. 

PIERIS  PIGEA,  Boisduval. 
Piais  pigeoj  Boisduval,  Sp.  (ien.  Lcp.,  I,  p.  523,  n.  124  (1836). 

There  are  seven  males  and  four  females  of  this  species. 

PIERIS  MAHOBOIDES,  new  species. 

Closely  allied  to  P.  mahobo^  H.  Grose  Smith.'  It  differs  from  this 
species,  the  habitat  of  which  is  Madagascar,  by  the  entire  absence  of 

^Ann.  and  Mag.  Xat.  Hist.  (6),  VIII,  p. SO:  Khop.  Exot.,  PI.  Tinacopteryx  I,  ligs.  1-3, 
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the  small  black  spot  at  the  end  of  the  cell  on  the  under  sidaof  the 
primaries,  and  by  the  more  restricted  expanse  of  the  apical  black  mark- 
ings of  the  primaries. 

Types, — No.  58,  U.S.N.M.;  two  males,  one  very  badly  damaged,  and 

n   'fAtllille 

PIERIS  AGRIPPINIDES,  new  spec.es. 

Male, — Allied  to  P.  agrippina,  Felder,  but  distinct.  The  male 
resembles  the  female  of  Agrippina,  as  delineated  in  Mabille's  Work  on 
the  Lepidoptera  of  Madagascar,  contained  in  Grandidier's  monumental 
work  upon  that  island,  bat  differs  upon  the  upper  side  in  lacking  the 
black  markings  upon  the  upper  side  of  the  secondaries  except  the  five 
situated  at  the  ends  of  the  nervules  immediately  upon  the  margin. 
The  primaries  on  the  under  side  are  as  the  primaries  on  the  under  side 
of  P.  agrippina,  female,  but  the  secondaries  are  marked  more  as  in  P. 
mesentina.  They  are  pale  yellow,  with  the  nervules  marked  with  brown. 
On  the  upper  side  of  the  cell  are  two  brown  rays,  running  from  before 
the  base  outwardly.  The  anterior  margin  is  narrowly  edgod  with 
brown.  The  outer  margin  is  also  defined  with  a  narrow  brown  line, 
looping  inwardly  above  vein  G,  and  interrupted  at  the  middle  of  each 
of  the  intersi)aces.  Within  this  line  from  vein  1  to  vein  G  there  are 
subtriangular  whitish  spots,  paler  than  the  rest  of  the  wing,  bounded 
internally  by  dark  lines  meeting  on  the  middle  of  each  interspace,  and 
X)rojected  inwardly  for  a  short  distance  as  slender  sagittate  markiiigs- 
A  brown  bar  connects  the  costa  and  vein  7,  and  aiiother  broader  simi- 
lar bar  connects  veins  7  and  G  beyond  the  first  bar.  Below  the  cell  on 
interval  1  there  are  two  dark  brown  spots  extending  inwardly  to  the 
middle  of  the  interval,  where  they  terminate  upon  a  fine  black  line, 
which  runs  from  the  base  to  nearly  the  outer  margin.  A  similar  brown 
spot  is  found  on  interval  2  near  the  origin  of  the  first  median  nervule. 
Expanse,  Gi  mm. 

Type,— 1^0.  59,  U.S.N.M. 

This  species  is  very  dift'erent  from  P.  agrippina  and  P.  meaentinaj 
though  allied  apparently  to  both.    Tliere  are  two  males  in  the  collection. 

In  addition  to  the  foregoing  species  of  Pierinje  the  collection  contains 
four  specimens,  all  female,  of  Pierids,  which  I  am  unable  to  locate  sat- 
isfactorily. One  of  these  females  may  be  the  female  of  the  variety  of 
P.  thym,  named  Sabrata  by  Dr.  Butler.  In  fact,  I  am  allnost  positive 
of  the  identification.  The  other  three,  which  resemble  this  in  most 
respects,  except  that  they  do  not  have  the  under  side  of  the  wings  so 
brilliantly  colored,  may  be  aberrant  females  of  P.  pigea,  but  it  would 
be  rash  to  assert  this  without  more  evidence  than  I  possess.  I  refrain, 
therefore,  from  characterizing  them  or  naming  them. 

Genus  TERACOLUS,  Swainson. 

TERACOLUS  HETiERA,  Gerstaecker. 

Callosnne  hetura,  Uekstakckek,  Gliedcrth. -Fauna  d.  Sansibar-Gebietes,  jk 365, 
pi.  XV,  fig.  2. 

There  are  six  males  and  three  females  of  this  species. 
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TERACOLUS  lONE,  Godart. 

Pid-is  tone,  Godart,  Enc.  Meth.,  IX,  p.  140,  n.  74  (1819). 
Oue  female  specimeu. 

TERACOLUS  HELIOCAUSTUS,  Butler. 

Teracolus  heliocaustuftj  Butlkr,  Proc.  Zool.  Soc.  Lond.,  1885,  p.  768,  pi.  xlvii, 
figs.  8,  9. 

One  male  specimen. 

TERACOLUS  CALAIS,  Cramer. 
Papilio  Calais f  Cramer,  Pap.  Exot.,  I,  pi.  Liii,  figs.  C,  D  (1779). 
One  male. 

TERACOLUS  CASTALIS,  Staudinger. 
Idmais  castalis,  Staidinger,  Exot.  Schmett.,  I,  p.  43,  II,  pi.  23  (1888). 

Three  males  and  two  females. 

TERACOLUS  VENOSUS,  Staudinger. 

Idmaia  venosay  Staudinger,  Exot.  Schuiett.,  I,  p.  43,  II,  pi.  23  (1888). 

There  are  five  males  which  agree  perfectly  with  the  description  given 
by  Staudinger,  which  is  rather  better  than  his  figure,  which  is  not 
characteristic  so  far  as  the  fine  black  lines  on  the  disk  of  the  primaries 
are  concerned.  In  the  figure  it  is  not  indicated  that  the  white  ground 
is  marked  by  such  lines,  and  the  drawing  simply  indicates  the  neura- 
tion.  In  nature  the  neuration  is  not  visible  without  the  use  of  artificial 
means  of  detej^mining  it,  except  as  it  is  indicated  upon  the  disk  by  the 
fine  deep  black  lines  upon  the  median,  the  radial,  and  the  lower  costal 
nervules  from  the  middle  of  the  wings  to  the  outer  margin. 

In  addition  to  the  five  males,  there  are  three  females  which  I  think 
are  undoubtedly  referable  to  this  species.  The  female  apparently  was 
unknown  to  Staudinger,  and  I  accordingly  append  the  following 
description : 

Female. — Body  much  as  in  the  male,  attenufe  and  feet  likewise.  The 
wings  on  the  upper  side  are  pure  white,  somewhat  bi:oadly  powdered 
with  blackisli  scales  at  their  base.  The  primaries  have  a  small  oblong 
ocelliform  spot  at  the  end  of  the  cell,  followed  by  a  curved  band  of  four 
to  seven  macula)  running  from  the  costa  toward  the  inner  margin  across 
the  disk  parallel  to  the  outer  margin.  The  spots  do  not  extend  beyond 
vein  1  in  the  direction  of  the  inner  margin  in  any  specimen  before  me, 
and  in  two  cases  do  not  pass  beyond  vein  2.  The  apex  is  marked  with 
dark  blackish  gray  clouding  gradually  diminishing  in  width  from  the 
costa  toward  the  outer  angle,  which  is  not  reached  by  these  darker 
markings.  This  dark  area  is  interrupted  by  Ji  series  of  sub  triangular, 
pale,  creamy,  white  spots  on  the  interspaces  exactly  on  the  margin. 
The  extremity  of  each  nervule  is  marked  by  a  minute  black  dot.  On 
the  under  side  the  nmrkings  of  tlic  up])er  side  of  the  primaries  faintly 
reappear,  and  in  addition  the   apical  area  is  faintly  powdered  with 
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russety  scales.    The  secondaries  on  this  side  are  profusely  in-orated 
with  russety  scales  on  the  disk,  forming  faint  nebulous  cloudings.     The 
expanse  of  the  wings  is  the  same  as  in  the  male  sex. 
Ty;>e«.— Xo.  GO,  U.S.N.M. 

TERACOLUS  WALLENGRENII,  Butler. 

Teracolus  ivallengreniif  Bittlkr,  Proc.  Zool.  Soc.  Lond.,  1876,  p.  157,  n.  105. 

Two  males. 

TERACOLUS  METAGONE,  new  species. 

Male. — Head  black;  antennae  black,  margined  with  whitish  on  the 
under  side;  upi)er  side  of  the  thorax  and  abdomen  black,  the  under  side 
white;  legs  white.  The  primaries  are  pure  white  with  the  costa  nar- 
rowly edged  with  deep  black  from  the  base  to  the  middle  of  the  wing, 
and  then  more  broadly  edged  with  black  to  the  apex;  the  black  border 
extends  around  the  outer  margin  to  the  inner  angle,  just  before  reach- 
ing which  it  is  greatly  reduced  in  width,  though  not  entirely  vanishing. 
Within  this  border  the  apical  third  of  the  wing  is  broadly  marked  from 
just  beyond  the  middle  of  the  costa  to  the  middle  of  vein  3  with  bright 
clear  orange  yellow.  The  black  of  the  outer  margin  is  produced 
inwardly  upon  this  orange  tract  on  the  ends  of  the  iiervules,  and  the 
black  of  the  outer  margin  runs  inwardly  quite  deeply  upon  vein  3 
and  less  deeply  upon  vein  2.  The  apical  orange  tract  is  not  define<l 
inwardly  by  a  transverse  ai)ical  black  bar.  The  inner  margin  is  marked 
by  a  broad,  pale,  blackish  longitudinal  band,  which  extends  from  the 
base  for  about  two-thirds  of  the  length  of  the  inner  margin.  The  sec- 
ondaries are  white  upon  the  upper  side,  w  ith  the  base  and  the  costal 
margin  marked  with  a  broad  longitudinal  band  of  the  same  color  as 
that  upon  the  inner  edge  of  the  i^rimaries.  The  outer  margin  is  marked 
by  a  series  of  triangular  black  spots  at  the  ends  of  thenervules.  These 
spots  do  not  apparently  tend  to  coalesce  with  each  other.  They  are 
smallest  toward  the  anal  angle.  There  is  a  faint  gray  shade  running 
from  the  inner  margin  above  the  anal  angle  outwardly  to  a  point  a 
little  above  the  end  of  vein  3.  The  fringes  of  the  secondaries  are 
white,  those  of  the  primaries  black,  except  at  the  apex  and  at  the  outer 
angle,  where  they  are  white,  as  on  the  secondaries.  On  the  under  side 
both  wings  are  white,  both  have  a  minute  dot  at  the  end  of  the  cell. 
The  primaries  are  laved  at  the  apex  with  i)ale  lemon  yellow,  across  the 
middle  of  the  yellow  tract  having  a  broad  transverse  shade  of  clear 
orange. 

Female, — The  orange  red  apical  tract  of  the  primaries  is  more 
restricted  than  in  the  male,  and  the  outer  dark  marginal  border  is  not 
as  dark  as  in  that  sex.  Furthermore,  the  inner  edge  of  the  red  tract 
is  crossed  from  the  costa  to  vein  3  by  a  very  irregular  curved  band  of 
dark  spots,  narrowest  between  the  upper  median  and  the  radial  nerv- 
ules.  The  base  of  the  primaries  and  the  cell,  as  well  as  the  i>ortions 
of  the  wings  below  the  cell  about  the  origin  of  the  median  nervules, 
an^  broadly  and  evenly  marked  with  ])ale  blaekish  gray.     This  trac^t  of 
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dark  color  is  defined  outwardly  by  a  line  curving  from  before  the  middle 
of  the  cost  a  to  about  the  lower  outer  angle  of  the  cell,  then  running 
outwardly,  parallel  to  vein  4  for  a  short  distance,  then  turning  down 
at  right  angles  to  vein  2,  then  running  obliquely  inwardly  to  the  inner 
margin,  which  it  meets  about  one-third  of  its  length  from  the  base. 
On  interval  1,  about  midway  between  the  dark  basal  tract  and  the 
outer  margin,  is  a  broad  spot  of  the  same  color,  with  its  outer  margin 
sharply  defined  at  right  angles  to  the  inner  margin  and  its  inner  mar- 
gin obscure  and  ill  defined.  The  secondaries  are  white  with  the  base 
and  the  costal  margin  washed  with  pale  gray.  A  blackish  ray  runs 
from  the  base  along  the  upper  margin  of  the  cell,  and  the  outer  limit  of 
the  dark  area  is  marked  on  the  costa  by  a  marked  deepening  of  the 
dark  shade.  The  outer  margin  is  broadly  suffused  with  pale  gray  like 
that  at  the  base,  more  or  less  interrupted  on  the  margin  at  the  extremi- 
ties of  the  intervals  by  paler  spaces.  On  the  under  side  the  primaries 
are  marked  as  in  the  male,  except  that  the  dark  basal  spots  of  the 
upper  side  reappear  below,  somewhat  indistinctly  except  about  the  mid- 
dle of  the  wing,  where  they  aredeep  black  and  well  defined.  The  mark- 
ings of  the  upper  side  of  the  secondaries  reappear  upon  the  lower  side, 
but  much  more  faintly  defined.  Theouter  edges  of  both  wings  are  faintly 
laved  with  yellowish  like  the  apex  of  the  primaries.  Expanse,  male 
35  mm.;  female  38  mm. 

T?/l)e«.— No.  61,  02,  U.S.N.M. 

The  collection  contains  two  males  and  one  female  of  this  species, 
which  appears  to  be,  so  far  as  the  male  is  concerned,  somewhat  closely 
allied  to  T.  antigone^  Boisduval,  but  may  at  once  be  distinguished  from 
that  species  by  the  absence  of  the  inner  dark  markings  of  the  apical 
tract  of  the  primaries  in  the  male.     The  female  is  widely  dift'erent. 

TERACOLUS    SUBVENOSUS,  Butler. 

Teracolus  suhvenoaus,  Butler,  Ann.  and  Mag.  Nat.  Hist. (5),  XII,  p.  105  (1883). 
There  are  four  males  of  this  species  kindly  determined  for  me  by  Dr. 
Butler  of  the  British  Museum,  from  a  careful  drawing,  which  I  prepared 
and  sent  him.  This  is  the  insect  which,  in  my  paper  upon  the  Lei)i- 
doptera  collected  by  Dr.  Abbott,  and  in  my  paper  upon  the  first  collec- 
ti(m  made  by  Mr.  Chanler,'  I  designated  as  a  doubtful  variety  of  T, 
gavlsa,  Wallengren. 

TERACOLUS   CINCTUS,  Butler.  (?) 

Teracolus  cinctus,  Butlku,  Ann.  and  Mag.  Nat.  Hist.  (5),  XII,  p.  105  (1883). 
There  are  three  females  in  the  collection,  which  I  was  inclined  to 
believe  to  be  the  females  of  the  preceding  species,  but  Mr.  Butler,  after 
examining  a  drawing  of  them,  says  that  he  is  inclined  to  think  them  to 
be  the  as  yet  undescribed  females  of  the  species  named  2\  chictm  by 
him. 


'  Vrov.  V.  S.  Nat.  Mus.,  X  VIII. 
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TERACOLUS  PHLEGETONIA,  Boisduval. 
Anthocharis  phlegetonia,  Boisduval,  8p.  Gen.  Lep.,  I,  p.  576,  n.  25  (1836). 
One  female  example. 

TERACOLUS  EVAGORE,  Klug. 
Pontia  eiagorej  Klug,  Symb.  Pliys.,  pi.  viii,  figs.  5,  6  (1829). ' 
One  male  example. 

TERACOLUS  JACKSONI,  Sharpe. 

TeracoJuB  jacksoni,  Sharpe,  Ann.  and  Mag.  Nat.  Hist.  (6),  V,  p.  336.— Water- 
house,  Aids  to  Identif.  Ins.,  pi.  clxxxix  (1890). 

Five  males  and  two  females  of  this  species. 

TERACOLUS  ACHINE,  Cramer. 
PapiHo  <ichiti€y  Cramer,  Pap.  Exot.,  IV,  pi.  cccxxxviii,  figs.  E,  F  (1782). 
Three  males  and  one  female. 

TERACOLUS  PROTOMEDIA,  Klug. 
Pontia  jyrotomedi a,  Klug,  Symb.  Phys.,  pi.  viii,  figs.  13,  14  (1829). 

One  male  and  one  female. 

Genus  ERONIA,  Boisduval. 
ERONIA  LEDA,  Boisduval. 
Dryaa  leda,  Boisduval,  App.  Voy.  Deleg.  dans  I'Afr.  Austr.,  p.  588,  n.  30  (1847). 
Nine  males  and  two  females. 

Genus  CALLIDRYAS,  Boisduval. 
CALLIDRYAS  FLORELLA,  Fabricius. 
Papilio  florellay  Fabricius,  Syst.  Ent.,  p.  479,  n.  159  (1775). 
Mr.  Linell  reports  forty  specimens  of  this  species. 

SiabfJ^iTiily  r»iVI>II^IOXIN-vE,  SwairiHon. 

Genus  PAPILIO,  Linnaeus. 
PAPILIO  POLICENES,  Cramer. 
PapiHo poUcenes J  Cramer,  Pap.  Exot.,  I,  pi.  xxxvii,  figs.  A,  B  (1779). 
One  damaged  specimen. 

PAPILIO  COLONNA,  Ward. 
PapiHo  colonna,  Ward,  Ent.  Mon.  Mag.,  X,  p.  151  (1873). 
Five  specimens,  three  badly  damaged. 

PAPILIO  LEONIDAS,  Fabricius. 
PapiHo  leonidas,  Fabricius,  Ent.  Syst.,  Ill,  1,  p.  So,  n.  103  (1793). 

Mr.  Linell  reports  seven  specimens. 
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PAPILIO  DEMOLEUS,  Unnseus. 
Papilio  demoleiu,  Linnaeus,  Mus.  Lud.  Ulr.  Reg,,  p.  214,  ii.  33  (1764). 
Mr.  Linell  reports  twelve  of  this  species. 

PAPILIO  OPHIDICEPHALUS,  Oberthur. 
Papilio  ophidicephalus,  ObekthCr,  Etudes  d'Ent.,  Ill,  p.  13  (1878). 

There  is  one  specimen  of  this  species. 

PAPILIO  NIREUS.  Linnaeus. 
Papilio  iiireuSj  LlXN^US,  Mus.  Lud.  Ulr.  Keg.,  p.  217,  n.  36  (1764). 

Mr.  Linell  reports  seven  exarai)les  of  this  species. 

PAPILIO  ECHERIOIDES,  Trimcn. 

Papilio  echerioides,  Trimen,  Trans.  Ent.   Soc.  Lond.,  1868,  p.  72,  n.  2,  pi.  vi^ 
figs.  1,  2. 

There  are  twenty-one  males  and  four  females  of  this  sj^ecies,  one  of 
the  females  badly  damaged. 

Family  HESPERIID^,  Westwood. 

Genus   SARANGESA,   Moore. 

SARANGESA   MOTOZI,   Walltngren. 

Pterygospidea  motozij  Wallengken,  K.  Sv.  Vet.-Akad.  Handl.,  1857;  Lep.  Rhop. 
Caffr.,  p.  53. 

One  example. 

Genus   EAGRIS,   Guen^e. 

EAGRIS   ASTORIA,   new  species. 

Male. — Antennae  black.  Palpi  black,  margined  below  with  yellow. 
Upper  side  of  head,  thorax,  and  abdomen  dark  brown.  Lower  side  of 
thorax  and  abdomen  ochreons  gray.  Legs  concolorous.  The  prima- 
ries upon  the  upper  side  are  vinous  brown,  slightly  clouded  with  black- 
ish at  the  base,  and  broadly  clouded  with  blackish  at  the  apex  and  tlie 
outer  margin.  The  end  of  the  cell  is  ornamented  with  two  small  light- 
colored  translucent  spots  surrounded  with  black,  the  lower  spot  ])ro- 
duced  outwardly  beyond  the"  other.  There  are  four  small  subapical 
white  spots  in  the  usual  position.  There  is  a  discal  series  of  four  small 
translucent  spots  surrounded  with  blackisli.  Of  these,  two,  the  sm;ill- 
e.st,  are  located  on  interval  1  beyond  the  middle;  the  third  in  the  ascend- 
ing series,  between  the  first  and  second  median  nervules,  is  the  larg(»st, 
and  is  subtriangular  with  its  apex  toward  the  costa;  the  fourth,  between 
the  second  and  third  median  nervules,  is  smaller,  and  transversely 
elongated.  In  addition,  there  are  two  small  parallel  dashes  of  black 
on  interval  1,  one  third  of  the  distance  from  the  base.  The  secondaries^ 
upon  the  upper  side  are  of  the  same  color  as  the  primaries,  slightly 
clouded  with  blackish  at  the  outer  angle,  and  marked  with  obscure 
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macular  bands  of  darker  brown,  parallel  to  the  outer  mar<:fin,  one  eross- 
inu  tlie  end  of  the  coll,  another  on  the  disk  and  more  distinct  than  the 
rest,  and  one  submarginal.  The  frinjres  of  both  wings  are  concoh>rous, 
except  near  the  anal  angle  of  the  secondaries,  where  they  are  lighter. 
On  the  under  side  both  wings  are  bright  buff  yellow.  The  jiriinaries 
have  the  apical  third  washed  with  i)ale  brown,  interrupted  by  an  obscure 
«ubniarginal  series  of  lunate  markings  slightly  darker  than  the  ground 
<iolor  of  the  wings.  There  is  a  dark  spot  at  the  end  of  the  cell,  and 
the  translucent  spots  are  less  well  defined  upon  this  side,  not  being 
.surrounded  by  as  dark  brown  margins  as  upon  the  upper  side.  The 
secondaries  are  touched  with  pale  brown  at  the  outer  angle,  and  are 
ornamented  with  a  curved  series  of  distinct  black  submarginal  spots, 
the  one  over  the  end  of  the  cell  on  the  costal  area  being  the  largest 
The  two  nearest  the  anal  angle  are  larger  than  the  others,  excepting 
the  one  last  mentioned,  and  are  triangular  in  form,  with  their  apices 
pointing  outwardly.    Expanse,  30  mm. 

Txipe. — No.  03,  U.8.N.M.,  unique. 

This  species  is  wholly  distinct  from  any  other  species  in  the  ^enus 
known  to  me,  coming  ne;u*est  to  U.  phyllophila  in  the  general  appear- 
ance of  the  upi^er  side,  but  widely  different  and  wholly  unlike  that 
species  on  the  under  side. 

Genus   HESPERIA,    Fabricius. 
HESPERIA   AGYLLA,   Trimcn. 
Ptirfjus  agijUa,  Trlmex,  S.  Afr.  IJiitt.,  Ill,  p.  286  (1889). 

There  is  one  exami)le  of  this  species. 

Genus  PADRAONA,  Moore. 

PADRAONA  ZENO,  Trimen. 

Pamphila  zeno,  TiUMEX,  Trans.  Eiit.  Soc.  Loud.  (3),  II,  p.  179  (1864);  S.   Afr. 
Butt.,  Ill,  p.  313,  pi.  XII,  iig.  2  (1889). 

There  is  one  male  example  of  this  species. 

Suborder  HETEROCERA. 

Family  AGAIIICTII)^^:. 

Genus  XANTHOSPILOPTERYX,  Wallengren. 

XANTHOSPILOPTERYX    SUPERBA,  Butler. 

KuHrniia  Huperhuj  HrTLKic,  Ann.  jm«l  Mag.  Nat.  Hist.  (4),  XV,  p.  141,  pi.  xiii.  tig. 

:^  (187.'>). 

One  specimen. 

XANTHOSPILOPTERYX    FATIMA,  Kirby. 

XanihospUopteryx  fanma,  KiuuY.  Trans.  Ent.  Sue.  Loud.,  1891,  p.  288,  pi.  XV,  fig.  2. 
Two  exaini)le8. 
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Family  LITHOSIID^E. 

Genus  UTETHEISA,  Hubner. 
UTETHEISA   PULCHELLA,  Linnaeus. 
Tinea pulchella,  Linn.eus,  Syat.  Nat.,  I,  p.  534,  d.  238  (1758). 

Two  specimens. 

Genus  ARGINA,  HUbner. 

ARGINA  AMANDA,  Boisduval. 

Euchelia  amanduj  Boisduval,  App.  Voy.  Deleg.  dans  I'Afr.  Austr.,  II,  p.  597,  ii.  133 

(1847). 

Six  specimens. 

Family  HYPSID^]. 

Genus  ELIGMA,  Hubner. 

ELIGMA  LiETEPICTA,  Oberthur. 

EUgma  Iwtepicia,  Obkrtjiur,  Etudes  d'Erit  ,  XVII,  p.  32,  pi.  i,  fig.  6  (1893). 
Eleven  specimens. 

Family  KYCTEMERID.E. 

Genus  NYCTEMERA,  Hubner. 

NYCTEMERA  LEUCONOE,  Hopffer. 

Nifotemera  leuconoe,  IIopffer.  Moaatsber.  d.  K.  Akad.Wis3.Berl.,  1857,  p.  422. — 
Peters'  Reise  n.  Mossamb.,  Ins.,  p.  430  pi.  xxviii,  fig.  3  (1862). 

Five  specimens. 

Family  LIPAIUD^E. 

Genus  RHANIDOPHORA,  Wallengren. 

RHANIDOPHORA  PHEDONIA-,  StoH. 

Bombyx  phedonia,  Stoll,  Cramer's  Pap.  Exot.,  IV,  pi.  cccxlvii,  fig.  C  (1782). 
Faochroa  eburneif/utta,  Felder,  Nov.  Keise,  Ins.,  pi.  c,  fig.  26. 

One  specimen. 

Family  LASIOCAMPID.E. 

METAJANA,  new  genus. 

Tongue  obsolete.  Palpi  small,  densely  covered  with  hairs;  termintil 
joint  projecting  downward.  Front  densely  clothed  with  long  appressed 
hairs  projecting  downward  and  overlapping  the  extremity  of  the  palpi. 
Antennje  moderately  long,  bipec^tinate,  the  pectinations  moderately 
long,  both  series  comi)ressed  and  projecting  downwardly  much  as  in 
the  genus  Jana,  The  teguhc  arc  moderately  long,  covering  tlie  inser- 
tion of  the  priujaries  and  the  secondaries.  Abdomen  robust,  projecting 
beyond  the  anal  angle  of  the  secondaries  for  one-fourth  of  its  length. 
The  femora  and  tibia*  of  all  of  the  legs  are  densely  covered  with  long 
hairs.  The  primaries  have  the  costa  nearly  straight  for  three-fourths 
of  their  length  from  the  base  and  slightly  curved  before  the  ax)ex;  the 
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outer  margin  broadly  convex,  evenly  scalloped  between  the  extremities 
of  the  iiervules;  the  inner  margin  straight  from  the  outer  angle  to  near 
the  base,  where  it  is  sharply  curved  inwardly  and  upwardly;  the  cell 
short  and  narrow,  its  upper  margin  somewhat  widely  removed  from  the 
costa;  veins  3  and  4  spring  from  the  lower  outer  angle  of  the  cell ;  veins 
5,  0,  and  7  spring  from  the  u])per  outer  angle  of  the  cell;  veins  7  and  8 
spring  from  a  common  stalk  arising  before  the  upper  outer  angle  of  tbe 
cell;  vein  12  is  slightly  curved  beyond  the  base  and  anastomoses  at  its 
extremity  on  the  costa  with  vein  11  and  with  vein  12a,  which  springs 
from  the  base  and  extends  along  the  extreme  outer  baso-costal  margin 
for  about  one-fourth  of  its  distance  from  the  base.  In  the  secondaries 
the  cell  is  open ;  vein  2  has  its  origin  ai)proximately  equidistant  between 
the  base  and  vein  3;  veins  3,  4,  and  5  spring  from  a  common  point  repre- 
senting the  lower  outer  angle  of  the  cell;  veins  6  and  7  spring  from  a 
common  point  representing  the  upper  outer  angle  of  the  cell;  vein  8  is 
stoutly  curved  at  its  inner  extremity  and  anastomoses  before  its  basal 
origin  with  the  upper  discocellular. 
Type. — M,  chanleri,  Male,  Holland. 

METAJANA  CHANLERI,  new  species. 

Palpi,  front,  and  collar  dark  reddish  brown.  Teguhe  and  thorax 
gray,  sprinkled  with  dark -brown  scales.  Upper  side  of  abdomen  pale 
reddish  brown,  becoming  darker  toward  the  anal  extremity.  The  legs 
and  the  lower  side  of  the  abdomen  and  thorax  are  dark  reddish  brown. 
Tbe  antennie  are  black.  The  primaries  are  grayish  white,  profusely 
sprinkled  with  dark  brown  scales.  An  obscure  dark-brown  clouded 
line  runs  from  the  base  outwardly  through  the  cell  and  is  slightly' 
interrupt  d  just  beyond  the  extremity  of  the  cell.  This  longitudinal 
band  fuses  with  the  obscure  transverse  band  which  runs  from  near  the 
apex  to  the  middle  of  the  inner  margin,  its  outer  margin  being  exceed- 
ingly irregularly  indented.  Between  the  indentations  are  some  obscure 
whitish  sagittate  markings,  with  their  ])oints  toward  the  base.  The 
secondaries  are  pale  reddish  on  the  inner  margin,  of  the  same  color  as 
the  base  of  the  abdomen.  The  costal  a:.d  outer  margins  are  of  tbe 
same  color  as  the  primaries,  obscurely  and  profusely  mottled  with  dark 
brown  and  crossed  by  obscure  curved  submarginal  and  discal  bands, 
and  by  a  narrow  median  curved  band,  which  is  sharply  defined  on  tbe 
costa,  where  it  is  black,  and  vaguely  defined  on  the  reddish  inner  area 
of  the  wing.  On  the  under  side  both  wings  are  pale  reddish  brown, 
profusely  mottled,  espei  ially  on  the  costal  and  outer  areas,  by  small 
dark-brown  scales,  most  numerous  on  the  costa  of  the  secondaries. 
Expanse,  100  mm. 

Tijpe.—^o.  G4,  U.S.N.M.,  male. 

Mr.  Linell  reports,  in  his  note  accompanying  the  sending  of  the 
specimens  to  me,  two  other  s]>eciniens  of  this  species  reserved  in  the 
collection. 
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Group  NOCrrJIJE. 

Family  OMMATOPIIORIDJ!:. 

Genus  CYLIGRAMMA,  Boisduval. 
CYLIGRAMMA   LATONA,  Cramer, 
Phalcena  latona,  Cramek,  Pap.  Exot.,  I,  20,  pi.  xiii,  fig.  B. 
Mr.  Linell  reports  three  specimens  of  this  species. 

Family  OPHIDERID^. 
Genus   OPHIDERES,  Boisduval. 
Ophider€8 chaJcoyrammaf  Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XXXIII,  p.  937  (1865). 

Two  specimens. 

Family  DYSGONIID^. 

'  Genus  ACH.<«A,  Hlibner. 
ACH^A   Sp.  {?). 

A  damaged  example  of  a  species  unknown  to  me,  and  wliicb  I  hesi- 
tate to  describe  as  new,  without  better  material. 

In  addition  to  these  there  are  two  specimens  of  geometers,  which  I 
can  not  now  take  the  time  to  determine.    Both  are  small  and  obscure. 
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I^TOTES  ON   THE   YAMPIRE   BAT  (DIPHYLLA    ECAUDATA), 

WITH  SPECIAL  KEFERENCE  TO  ITS  RELATIONSHIPS 

WITH  DESMODUS  RUFUS. 


By  Harrison  Allen,  M.  D. 


I  HAVE  had  the  privilege  of  studying  two  speciineus  of  Diphylla 
ecaudata^  belonging  to  the  National  Museum  (No.  f^|5,  from  Sta.  Efi- 
genia,  Tehuantepec,  Mexico,  and  No.  6990,  from  Orizaba,  Mexico;,  both 
collected  by  F.  Sumichrast.  The  dried  skins  contained  fragments  of 
skulls  in  which  the  teeth  were  preserved.  Upon  a  casual  examination 
I  was  struck  with  tbe  fact  that  the  coloration  was  different  from  that 
given  by  Dobson  in  his  catalogue  of  the  Chiroptera  of  the  British 
Museum,  and  that  four  incisors  instead  of  two  were  present  in  the  upper 
jaw.  Since  Dobson  states  that  the  muzzle  and  ears  in  Diphylla  are  as 
in  J)e«modu8,  and  that  the  skull  is  A'ery  similar  to  that  of  JO.  rufus,  I 
was  not  i)repared  to  find  marked  contrasts  when  I  came  to  compare 
Diphylla  with  that  genus.  I  also  noted  that  the  original  description 
of  Spix  gave  an  account  in  some  respects  more  in  harmony  with  the 
Mexican  individuals  than  was  Dobson's,  and  I  received  the  impression 
that  either  the  single  specimen  on  which  Dobson's  account  was  bjised 
was  not  a  specimen  of  Diphylla,  or  that  the  condition  of  the  specimen 
did  not  permit  of  a  critical  comparison  being  made. 

The  text  of  Spix  is  herewith  given,  since  the  work  in  which  it 
appeared'^  is  rare  and  can  not  be  readily  consulted  by  the  student. 

DIPHYLLA,  Spix. 

Naso  bifoliato;  cauda  et  rnembrana  interfemorall  duUIk.  Descriptio:  Corpus 
mediocre;  caput  breve,  apice  Hubobtusuni;  auricula!  oblonj?o-rotundatiP,  perbrevefl, 
quasi  truucaUe,  basiu  versus  omniuo  deticientes;  tragus  lauceolatus,  iuteger,  baud 
reconditus;  vexilla  duo  supra  nasum  juxta  seposita,  rpmsi  truncata,  ad  latera  nou 
prolongata  perbrevia,  jirjucipuo  posterius;  dentes  cauiui   supra  iufraquo  duo,  vix 


'Spix,  Simiar.  et  Vespert.  Brasil.,  p.  68,  pi.  xxxvi,  fig.  7, 1823. — Wagner,  Schreb. 
Siiugethier,  8uppl.  V,  p.  615,  1855. — Dousox,  Cat.  Chir.  Brit.  Mus.,  1878,  p.  550.— 
Alston,  Biol.  Centrali-Anierioana,  1879-1882,  p.  1853,  pi.  iii,  fig.  6. 

^Simiaruin  et  Vespertiliouum  Brasiliensiuui  Species  Xovw,  1823-1863,  p.  68,  pi. 
XXXVI,  fig.  7. 

Procewlings  (»f  the  Tnitc«l  States  National  Mnpeum,  Vol.  XVTII— No.  1099. 
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exserti;  inciflivi  supra  infraque  quatuor,  saperiores  medii  lateralibas  postpOBiti, 
maiores,  apice  sexdentati,  semicircularitercollocati,  largi,  caninis  contigai;  molare^ 
Biipra  infraque  octo,  breves  apice  crenulati,  inferiorcs  a  caninis  distantes,  lingna 
subverrucosa,  apice  nonnihil  lata  et  obtusa;  labia  noa  verrucosa,  fere  uti  in  Moloaso 
pilosa;  niembrana  alaris  augustata,  lumbis  adnata,  versus  apicem  digitorum  valde 
elongata,  tenuis,  recurva,  versus  tibia)  basin  excavato-decurrens ;  poUex  manus  solnm- 
modo  ungniculatuB,  cumradio  et  digitoindlce  membrana  vix  uUa  conjnnctus;  pedes 
posteriores  radinni  brachii  fere  spquantes,  membrana  interfemoralis  deficiente  oninino 
liberi;  planta  pedis  longior;  digiti  pedis  poeterioris  omnes  ungnicnlati;  calcaneus 
extus  vix  conspicuus;  canda  nulla. 


DIPHYLLA  ECAUDATA. 

Corpore  villoso-piloso;  dorso  fusoo-branneo ;  capite  et  abdomine  snbtns  bmnneo- 
oauescentibus;  alis  nigricantibns,  nudinsculis;  facie  versus  anres  villoso-pilosa, 
nudinscula ;  cauda  et  membrana  interfemorali  nullis ;  calcaneo  extus  vix  conspicno. 

Longitudo  trunci  a  nasi  apice  usque  ad  candie  innitium  3'',  capitis  ^",  humeri  f ", 
radii  If,  pollicis  5'",  digiti  indicis  1"  4'",  medii  2|",  minimi  2f'  V'\  femoris  f ",  tibis 
T"f  plantte  8'",  anricularum  Z'",  tragi  l"'\  latitude  occipitis  ultra  f ,  auricnlarum 
i^"'f  interscapulas  \\",  alarum  extensarum  10^". 

There  is  a  slight  lack  of  harmony  between  the  figure  and  the  descrip- 
tion. The  calcaneum  is  said  to  be  present  (vix  conspicaas);  while  it  is 
not  visible  at  all  in  the  figure.* 

The  molars  are  erroneously  given,  since  four  are  counted  on  each  side 
of  both  upper  and  lower  jaws.  One  fails  to  understand  how  the  exceed- 
ingly minute  lateral  incisor  was  detected  when  the  larger  teeth  mak- 
ing up  the  premolar  and  molar  series  were  miscounted. 

The  coloration  given  by  Dobson — "above,  reddish  brown;  below, 
yellowish  white''— is  unlike  that  of  the  National  Museum  specimens. 
The  language  of  Spix,  however,  agrees  so  far  as  I  translate  the  phrases 
"dorsus  fuscus-brunneo,  subtus  brunneo-canescentibus  ^  (back,  clear 
brown  to  obscure  brown ;  below,  obscure  brown  gray  and  white)— as  we 
would  say,  "  hoary  brown  ". 

It  is  difficult  to  account,  except  on  the  ground  that  this  specimen  was 
immature,  for  the  description  of  Wagner.  According  to  this  writer, 
Diphylla  possesses  six  incisors  in  the  upper  jaw,  only  two  molars  (pre- 
molars and  molars?)  in  the  upper  and  three  in  the  lower  jaw.  The 
interfemoral  membrane  is  absent.  Above,  the  hair  is  red  brown  and 
unicolored;  below,  of  a  dirty  yellowish  white,  the  hairs  being  biowo 
at  their  bases.  The  account  would  be  quite  unrecognizable  were  the 
characteristic  pectination  of  the  lower  incisors  not  given,  a  peculiarity, 
indeed,  whicli  creates  for  the  species  the  name  of  "  Der  Kammzahn." 

E.  E.  Alston  states  that  Diphylla  is  distinguished  from  Desmodus 


'  Spix's  name  Diphylla  is  defined  in  the  first  words  of  his  description  "naso  bifoli- 
ata.''  The  nose  may  be  said  to  be  bifoliate  in  Diphylla^  Desmodus,  BrackypkyUa, 
MormopSy  Chiton  ycteris  and  Xatalus,  The  posterior  ''leaf"  appears  to  be  a  glandu- 
lar mass,  the  sides  of  which  are  constant  in  all  the  Phyllostomidie.  In  the  usual 
forms  (naso  mouofoliata)  the  lance-shaped  appendage  to  the  muzzle  appears  to  take 
the  place  of  the  posterior  "  leaf." 
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by  possessing  a  shorter  calcaneum;^  by  the  breadth  of  the  lower 
incisors;  by  the  fur  being  reddish-brown  above  and  yellowish  white 
beneath.  The  figure  he  presents  is  a  copy  of  the  specimen  in  the  Ber- 
lin Museum,  and  is  based  on  an  original  drawing  made  under  the  super- 
vision of  Peters.  The  specimen  would  appear  to  have  been  a  dried 
skin.  The  tragus  is  not  erect,  but  deflected  in  a  manner  not  described 
by  any  writer.  The  chinplate  is  very  large.  The  muzzle  is  concave 
both  at  the  sides  and  at  the  upper  margin.  The  transverse  ridge  across 
the  face  vertex  is  as  thick  in  the  center  as  at  the  sides,  thus  diflFering 
from  Dobson's  description.    The  auricle  is  hairy  on  the  interior. 

The  standard  for  comparison  accepted  by  Dobson  is  a  correct  one. 
There  is  no  form  with  which  Diphylla  can  be  compared  so  profitably  as 
Besmodtis.  On  page  775 1  have  grouped  a  number  of  cranial  characters 
which  the  genera  have  in  common.  To  these  many  others  in  the  skel- 
eton and  the  superficial  parts  may  be  added,  a  partial  list  of  which  is 
here  given : 

Plan  of  elbow  jointthe  same,  viz.,  a  simple  middle  convexity  playing 
on  two  external  flanges ;  epitrochlea  transverse,  massive.  A  calcaueum 
(without  calcar)  constituting  the  projection  at  ankle  for  the  attachment 
of  the  interfemoral  membrane;  a  lower  lip  more  or  less  cleft  in  the 
middle  line;*  absence  of  the  tail;  the  small  size  of  the  second  inter- 
digital  space;  the  greatly  shortened  face  axis,  and  teeth  specialized  for 
cutting  and  piercing. 

I  have  thought  it  desirable  to  revise  the  description  of  Diphylla  by 
the  aid  of  the  two  dried  specimens  already  noted.  The  following  is  an 
account  of  the  fur:  The  tips  of  the  hair  covering  the  back  and  sides  of 
the  neck,  of  a  dark  fawn,  the  shafts  nearly  white.  The  effect  on  the 
eye  is  of  the  mingling  of  the  white  and  dark  fawn  colors.  It  is  dis- 
tinct from  that  of  the  hair  over  the  back,  where  the  tips  are  dark  brown, 
and,  while  the  shafts  are  white,  they  are  not  seen,  owing  to  the 
adpressed  arrangement  of  the  hair.  Toward  the  rump  the  hair  is 
more  woolly.  The  arm  and  forearm  are  closely  furred  almost  to  the 
wrist.  A  fine  growth  of  hair  covers  the  thumb.  The  thigh,  leg  and  foot 
are  also  hairy,  but  the  fur  is  here  woolly  and  sparse.  The  skin  to  the 
outer  side  of  the  leg,  the  hem  and  margin  of  the  endopat^agium  (wing 
membrane  from  body  and  posterior  extremity  to  the  fifth  digit)  is  hairy. 

The  prevalent  color  of  tlie  under  surface  of  the  body  is  gray.  The 
white  color  on  the  hair  is  confined  to  the  base.  The  wing  membranes 
are  covered,  by  a  broad  triangular  field  of  gray  hair,  whose  base  is  at 
the  side  of  the  body  and  whose  apex  reaches  to  within  an  inch  of  the 


^  Id  three  specimens  of  Desmodua  studied,  the  calcaneum  was  found  shorter  than 
in  Diphylla,  Indeed,  in  Desmodus  the  calcaneum  is  a  mere  tubercle,  scarcely  measur- 
able, while  in  Diphylla  it  constitutes  a  rod  4  millimeters  long. 

^This  assertion  is  made  a<lviBedly,  notwithstanding  the  statement  of  Dobson  that 
the  lower  lip  is  *'not  grooved,"  and  the  figure  of  Peters  (vide  Alston)  in  which  a  very 
]ar<;u  iiulivitlnnl  truncate  labial  plate  is  seen.  Unfortunately  the  plate  is  not  repre- 
sented as  divided  in  figure  1. 
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wrist.    The  anterior  surfaces  of  the  inferior  extremities  are  covered 
with  woolly  gray  hair  as  far  as  the  ankles. 

The  face  is  nearly  naked,  but  a  conspicuous  pencil  of  hair  occupies 
the  space  between  the  eye  and  the  nose  leaf. 

The  description  of  the  fur  by  Dobson  is  as  follows :  "  Fur  above, 
reddish  brown ;  beneath,  yellowish  white,  darker  at  the  base  of  the 
hairs."  The  inadequateness  of  this  description  when  compared  with 
the  above  account  is  evident.  In  the  National  Museum  specimens,  the 
base  of  the  hair  is  everywhere  white,  and  the  hair  of  the  crown  and 
back  of  the  neck  is  for  the  greater  part  of  its  length  pure  white.  The 
shades  of  brown  are  nowhere  to  be  interpreted  as  reddish  brown. 

The  general  scheme  of  fur  distribution  is  of  interest.  As  a  whole, 
the  genus  is  more  hirsute  than  Besmodus.  The  hairiness  of  the  thumb 
and  back  of  the  foot,  and  the  extension  of  hair  on  the  endopatagium, 
are  unusual  characters.  The  appropriation  of  hair  by  the  wing  mem- 
brane to  the  outer  side  of  the  leg  is  also  unusual.    In  Artibeus  I  have 

noted^  how  the  skin  in  the 
region  of  the  fibular  side  of 
the  leg  is  differentiated 
from  the  rest  of  the  wing 
membrane.  In  IHphylla 
this  tendency  is  carried  to 
a  yet  higher  degree— the 
region  named  being  cov- 
ered with  hair.  The  sepa- 
ration of  the  fur  of  head 
^*«  ^-  and  neck  from  that  of  the 

DIPHYLLA  ECAUDATA.  j.  1      •  •  •     ' 

, ,    .   ^  ,  trunk  IS  as  conspicuous  m 

r  rout  view  of  face  «nil  bead.     Twice  natural  »txe,  * 

IHphylla  as  elsewhere  in 
the  order.  The  great  length  and  richness  of  the  fur  on  the  side  of  the 
neck  (extending  as  far  as  the  shoulder)  is  remarkable. 

The  muzzle  is  flat  and  square,  without  excavations  or  incisions  on 
the  upper  border,  and  is  not  separated  inferiorly  from  the  lip.  Con- 
tinuous with  the  lower  outer  angle  is  a  ridge  leading  to  the  great  cres- 
centic  gland-mass,  constituting  a  coarsely  setose  ridge.  The  space 
directly  back  of  the  muzzle  is  occupied  in  one  specimen  (No.  6990,  IJ.  S. 
N.  M.)  by  slight  extension  from  the  right  side  of  the  gland-mass.  The 
left  side  is  without  such  occupation.  In  the  other  specimen  (No.  9440, 
U.  S.  N.  M.)  the  space  is  filled  with  a  minute  elevated  mass  of  glands, 
which  extends  across  and  unites  the  two  great  crescentic  gland-masses. 
Dobson  states  that  ^^ a  raised  (?)  glandular  ridge  forms  a  semicircle 
between  and  behind  the  eyes,  somewhat  broader  on  the  sides,  but  not 
thickened  in  the  center."  This  ^^ center"  answers  to  the  transverse 
ridge  back  of  the  muzzle  in  specimen  No.  9440,  U.  S.  N.  M.,  and  which 
is  seen  to  be  imperfect  in  No.  6990,  U.  S.  N.  M  Alston  figures  the  head 
with  this  transverse  crest  well  developed. 
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The  lower  lip,  as  already  mentioned,  does  not  present  a  square-sided 
naked  surface  but  is  indistinctly  cleft.     See  figure  in  Alston's  account.^ 

Auricle  subrounded,  entire,  with  obscurely  developed,  internal  basal 
and  external  basal  lobes.  Tragus  erect,  broad,  naked,  abruptly  acumi- 
nate, thickened  on  surface  near  apex.  The  outer  border  not  spinose  or 
crenulate;  external  basal  lobe  small,  external  basal  notch  shallow. 

The  membranes  do  not  present  any  noteworthy  features.  The  radius 
exhibits  a  humeral  trochlea  which  is  much  deeper  than  in  Desmodus. 
The  ulna  ends  at  the  distal  end  of  the  middle  third  of  the  radius  by 
anchylosis  with  that  bone,  but  no  flange  extends  its  line  toward  the  wrist 
as  is  the  case  with  Destnodtig.  The  radius  is  articulate  with  the  humerus 
by  a  surface  which  is  concave  in  the  middle  and  convex  on  the  borders. 
The  distal  end  of  the  humerus  exhibits  anteriorly  a  rounded  convexity 
in  the  middle  and  concave  borders;  the  epicondyle  is  of  great  size  (equal 
to  two-thirds  of  the  articular  surface),  and  projects  horizontally. 

The  interfemoral  membrane  is  rudimental  and  is  confined  to  a  mere 
hem  on  the  inside  of  the  thigh  and  leg.  In  Desmodus  the  membrane 
extends  across  the  interfemoral  space  as  an  apron,  12  mm.  wide.  These 
contrasts  lead  me  to  conclude  that  the  two  genera  exhibit  ]>eculiarities 
in  wing  movements  which  correlate  with  wing  characters,  but  the 
material  at  hand  is  insufficient  to  establish  them.  The  following  con- 
trasts with  Desmodvs  are  tabulated : 


COMPARISON  OK   THK   ClfARACTBRS  OF  DIPHYLLA  AND  DKSMODITS. 


IHphylla, 

Hameral  trochlea  deep. 

Radius  without  ridge  distal  to  ulna. 

Prebracliium  membrane  extends  to 
wrist. 

Interfemoral  membrane  confined  to  in" 
ferior  extremities  as  a  hem. 

Glau  d-masses  at  sides  of  muzzle  scarcely 
meet  across  face-vertex  or  not  at  all. 

Tragus  naked. 

One-third  length  of  thumb  occupied  by 
the  metacarpal  bone,  whose  base  does  not 
retain  a  conical  callosity. 


De9modu9. 

Hameral  trochlea  shallow. 

Radius  with  ridge  distal  to  ulna. 

Prebrachinm  membrane  ext'Onds  to  mid- 
dle of  radius. 

Interfemoral  membrane  crosses  space 
between  inferior  extremities. 

Gland-masses  at  sides  of  muzzle  meet 
across  face-vertex  in  a  high  subconical 
skin  fold. 

Tragus  hairy. 

One-half  the  length  of  thumb  occupied 
by  the  metacarpal  bone,  whose  base  re- 
tains a  conical  callosity. 


Denial  formula,- 


4      12      1 
'  ^  ^1  i>  3  ^1  X  2=34. 


Upj^er  teeth, — ^The  enormous  central  incisors  larger  than  the  canines. 
They  are  trenchant,  opposed  for  the  one-third  their  length,  the  lanceo- 
late points  being  distinct.  The  posterior  concave  surfaces  are  almost 
contiguous  to  the  canines.  The  very  minute  nodular  lateral  incisors 
lie  to  the  inside  of  the  canines.  The  premolars  compressed  with  knife- 
like edges,  obscurely  pointed — ^the  first  with  a  simple,  the  second  with 

» Biol.  Centrali-Americana,  1879-1882,  p.  53,  pi.  in,  fig.  6. 
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TOL.  xrni. 


The 


a  wavy  contour  suggesting  the  presence  of  a  trilobed  cutting  edge, 
single  molar  is  a  minute  conoid  nodule. 

Lower  teeth, — The  incisors  large,  pectinate,  the  central  twice  the 
size  of  the  lateral.  The  centrals  are  apparently  with  scarc<*ly  any 
alveolae,  being  seen  in  their  entire  length  in  the  pit  back  of  the  mentum, 


Fig.  2. 

SKULLS  OP  DIPHTLLA  AND  DB8MODUS. 

Anterior  portion  of  akull  of  (a)  IMpkjftla  eeawlala  nnil  (ft)  Deamodut  vh/hm  :  viewed  troiii  mbove.     More  than  twice  natural atBe. 

while  but  little  of  the  socket- wall  is  visible  from  in  front.  The  canines 
exhibit  small  heels,  which  give  at  first  sight  the  impression  that  an 
interval  exists  between  the  canines  and  the  first  premolars,  but  close 
inspection  shows  that  the  teeth  are  contiguous.  The  premolars  com- 
pressed laterally  with  sharp  knife-like  edges;  first  premolar  twice  the 


\) 

^>> 

Si^^^iS. 

Fig.  3. 

PALATK8  OK  DIPHYLLA  AND  DESMODUH. 
Hard  palmtR  mnd  teeihor  upper  jnw  or  (a)  Diphglla  txaudatn  and  (6)  DetmoduM  r^fvt ;  viewed  \'n»n  Itelow.     Five  times  aatur&I  alie. 

size  of  the  second,  and  the  third  more  than  twice  the  size  of  the  first. 
Thus  the  four  teeth  are  alternated  in  size,  the  first  being  larger  than 
the  sexjond,  the  third  larger  than  the  fourth.     The  third  premolar  is 
obscurely  trilobed;  the  others  are  simple. 
Palatal  rugie  six. 


Fig.  4. 

LOWER  JAWS  OK  DIPHYIXA  AND  DESMODUS. 
HnnxontRl  rnmuM  of  lower  Jaw  and  teeth  of  (a) /M/)Jkyl{a««(tuc(a|fi  and  {h)  iHamothutrv/ua;  viewed  from  aU«tv 


Six  t  iinea  aatMral  nise. 


Skull. — Neither  of  the  skulls*  of  the  specimens  examined  were  com- 
plete; one,  indeed,  was  in  fragments  The  following  notes  have  been 
made  in  comparison  with  the  skull  of  Besmodus.  It  will  be  seen  that 
the  statement  of  Dobson  that  the  skull  of  JHphylla  resembles  Desmodus 
-^  not  sustained.  r.       . .  %    *  ..  it , .i 
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COMPARISON   OF    THE    CHARACTERS    OF    THE    SKULLS    OF    DIPHYLLA  AND  DESMODUS. 


Diphylla. 

Anterior  nasal  aperture  as  high  as 
wide. 

Distance  between  anterior  ends  of  the 
pretemporal  crests  equal  to  length  of  the 
convex  face- vertex. 

Nasal  bones  marked  at  the  side  by  a 
vessel  groove. 

The  pretemporal  crests  do  not  unite  to 
form  sagitta. 

The  incisive  foramina  one-fourth  the 
length  of  the  flat  hard  palate,  which  is 
scarcely  narrowed  posteriorly. 

The  skull  snbrounded. 

The  margin  of  the  palate  bone  beyond 
hard  palate  with  spine. 

The  fronto-maxillary  inflation  conspic- 
aons,  the  entire  orbital  margin  swollen. 

The  infraorbital  canal  simple  and 
opening  on  the  face  immediately  at 
orbital  rim. 

The  zygoma  narrow,  scarcely  high  in 
middle;  arch  well  sprung  from  the  side 
of  the  head. 

Coronoid  process  greatly  inclined  back- 
ward, much  higher  than  condyloid  proc- 
ess. 

Length  of  sigmoid  notch  scarcely  ex- 
ceeding distance  from  condyloid  i)roces8 
to  the  angle. 

Masseteric  impression  on  lower  jaw  ex- 
tends to  the  free  margin  of  the  mandible. 

The  symphysal  suture  of  the  lower  jaw 
closed. 

Within  cranium,  ethmoid  region  and 
body  of  sphenoid  flat. 

Inner  wall  of  orbit  uniformly  concave. 


Desmodua, 

Anterior  nasal  aperture  higher  than 
wide. 

Distance  between  anterior  ends  of  the 
pretemporal  crests  greater  than  that  of 
the  length  of  the  concave  face- vertex. 

Nasal  bones  without  groove,  but  with 
four  foramina  at  naso-frontal  suture. 

The  pretemporal  crests  nnite  to  form  a 
small  sagitta. 

The  incisive  foramina  over  one-third 
the  length  of  the  acutely  vault-ed  hard 
palate,  which  is  narrowed  posteriorly. 

The  skull  subpyramidal. 

The  margin  of  the  palate  bone  beyond 
hard  palate  without  spine. 

The  fronto-maxillary  inflation  incon- 
spicuous. 

The  infraorbital  canal  double  and 
opening  a  distance  beyoud  the  orbital 
rim  in  a  depression  caused  by  a  thicken- 
ing of  the  alveolar  border. 

The  zygoma  wide,  conspicuously  high 
at  the  middle;  arch  scarcely  at  all  sprung 
from  the  head. 

Coronoid  process  almost  vertical, 
almost  on  level  with  condyloid  process. 

Length  of  sigmoid  notch  twice  the 
distance  between  the  condyloid  {irocess 
and  the  angle. 

Masseteric  impression  does  not  reach 
the  lower  margin  of  the  mandible. 

Symphysal  suture  of  lower  jaw  open. 

Within   cranium,  ethmoid  region  and 
I  body  of  sphenoid  greatly  elevated. 
I      Inner  wall  of  orbit  convex  over  region 
of  ethmoid  bone. 


The  face  axis  in  the  two  forms  being  of  the  same  length,  and  the  eth- 
moid being  wider  and  deeper  in  DesmodtiSy  while  the  nasals  and  naso- 
maxillary inflations  are  larger  in  Diphylla,  gives  the  impression  that 
the  uses  of  the  nasal  chambers  must  differ  in  the  two  forms. 


Measurement8  of  skulls  of  Diphylla  and  Desmodus. 


Measarementa. 


Diphylla  Dttmodus 
No.  6990,  I  No.  13202, 
U.S.N.M.     U.S.N.M. 


Greatest  len  eth •..•.•••••• 

Greatest  wittt  h 

Least  width  

Length  of  face  from  orbit 

Length  of  nasal  bones 

Length  of  palate 

Width  of  inesoptory j^oicl  fossa  post^jriorly 

Length  of  lower  Jaw 

Distance  from  ti])  of  coronoid  to  the  basal  lino  of  ramus. 
Intergonial  distance 
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After  this  ratlier  striking:  contrast,  it  is  of  interest  to  note  the  follow- 
ing points  which  the  two  genera  possess  in  common,  sliowing  a  close 
alliance  between  them. 

Interval  between  the  maxillary  canines  occui)ie(l  by  the  enormous 
central  incisors.  Length  of  central  incisors  equal  to  height  of  anterior 
nasal    aperture.    Pt^»rygoid  process  produced  posteriorly  in  a  sharp 


FiK.5. 

U>WKR  JAW  OV  DIPHYLLA  AND  UE8MODI  S. 

Avcentlint  ramus  ol  lower  jaw  of  vn)  IHphylla  ecavdata  nnti  (b)  Detmoduf  ru/ua ;  \ieweil  fmm  miU*.     Fourtimcw  natural  •ize. 

spine.  Tympanic  bones  inflated,  large,  nearly  of  same  size,  firmly 
anchylosed  to  the  temporal  bone;  the  oi)ening  for  membrane  small. 
Mesopterygoid  fossa  narrowed  anteriorly  and  progressively  widened 
posteriorly.  Ascending  ramus  of  the  lower  jaw  high,  with  shallow  sig- 
moid notch  and  rudimental  angular  process.    The  lower  jaw  back  of 


Fig.  6. 

WING  MEMBRANE  OF  DIPHYLLA  ECAUDATA. 

Anterior  tipw.     One^half  natural  Bixe. 


mentum  provided  with  deep  pit  in  which  during  articulation  the  max- 
illary central  incisors  are  received.  All  teeth  sectorial;  lower  incisors 
and  canines  pass  well  in  front  of  upper  incisors  in  closure  of  jaws. 

Diphylla  is  more  generalized  than  Desmodus,  The  face  axis  is  longer, 
the  ng^sal  chambers  more  ample,  the  maxillary  incisors  and  canines 
weaker,  while  the  teeth  are  less  reduced  in  number. 

JMphylla  is,  on  the  whole,  a  less  specially  adapted  form  than  Deftmodm, 
The  proportion  of  first  rietacarpal  bone  and  ph§^|^§^ij^,ji&  is  the 
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order,  while  in  Desmodus  the  metacarpal  is  nearly  as  long  as  the 
phalanges  and  furnished  with  a  tactile  pad  at  base;  a  similar  but 
smaller  pad  is  seen  on  the  foot.  The  teeth  in  Diphylla  are  more  numer- 
ous than  in  DesmoduSy  but  are  less  powerful.  The  projection  of  the 
lower  jaw  beyond  the  upper  is  less  marked  in  Diphylla.  The  claws,  on 
the  other  hand,  are  more  curved  and  prehensile  than  in  that  genus. 
It  is  correct  to  assume  that  in  Diphylla  the  thumb  and  foot  are  employed 
in  a  manner  like  the  rest  of  the  order,  but  that  in  Desmodu^  the  use  to 
which  the  parts  are  put  is  distinctive;  and  further,  that  Diphylla^  while 
known  to  take  blood  from  animals,  can  make  but  a  weak  attack  as  com- 
pared to  DeHmodus.  This  is  due  not  only  to  the  smaller  teeth,  but  to 
the  lower  jaw  being  less  protruding  and  the  animal  not  being  able  to 
breathe  therefore  so  freely  when  feeding  as  is  the  case  with  Desmodus. 

In  the  phyllum  of  the  Chiroptera,  Diphylla  and  DesmodxiH  are  on  a 
branch  of  the  Stenodermata,  Diphylla  being  near  the  base  of  the  branch, 
while  Desmodus  arises  from  near  the  free  end. 

While  these  pages  were  going  through  the  press,  I  wrote  to  Dr.  Paul 
Matschie  of  the  Konigliche  Museum  fiir  Naturkunde,  Berlin,  request- 
ing that  he  examine  the  specimen  of  Diphylla  in  that  institution,  espe- 
cially as  to  the  number  of  the  upper  incisors.  He  courteously  responded, 
and  I  am  glad  to  reaffirm  the  accuracy  of  the  description  and  enumera- 
tion as  given  by  Dobson.  Under  all  the  circumstances  Diphylla  is 
correctly  described  by  Spix  (with  the  exception  of  the  number  of  the 
molars),  and  therefore  the  Berlin  form  is  either  anomalous  as  to  the 
number  of  the  upper  incisors  or  is  a  type  of  a  separate  genus.  It  is 
most  likely  the  former.  I  have  in  my  possession  a  specimen  of  Chilo- 
nycteris  ma^leayi  which  has  but  two  incisors  in  the  upper  jaw.  If, 
however,  comparisons  should  not  sustain  this  reference,  the  name 
Huimatonycteris  may  be  assigned  the  form  described  by  Dobson. 

IHmensions  of  two  specimena  of  IHphylla  ecaudata. 


MenHureiuentfi. 


Leuf^th  of  head 

Head  and  body  (from  crown  of  head  to  base  of  tail) . 

length  of  forearm 

First  di^dt: 

Leii jjt h  of  first  metacarpal  bone 

Length  of  phalanges 

Second  digit :  « 

Length  of  second  metacarpal  bone 

Length  of  first  phalanx 

Third  digit: 

Length  of  t bird  metacarpal  bone 

Length  of  first  phalanx 

Length  of  second  |)halanx 

Length  of  third  phalanx 

Fourth  digit: 

Length  of  foui  th  metacarpal  l»one 

Length  of  fir*»t  phalanx 

Length  of  second  phalanx 

Fifth  digit; 

Length  of  fifth  metacari)al  bone 

Length  of  first  phalanx 

Length  of  second  phalanx 

Height  of  ear 

Height  of  tragus 

Lengt  li  of  t h ig h 

Lengt  h  of  tlliia 

Length  of  foot 


Cat.  Xo. 

Cat.  No. 

U.S.N.M. 

U.S.N. M. 

6000. 

9440. 

18 

18 

75 

75 

55 

50 

4 

4 

0 

0 

45 

45 

7 

6 

51 

50 

11 

12 

29 

25 

15 
R1 

18 
.^0 

10 
20 


51 

50 

12 

13 

17 

15 

13 

5 

15 

15 

20 

20 

14 

15 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  BAT  OF  THE  GENUS 

GLOSSOPHAGA. 


By  Harrison  Allen,  M.  I). 


It  is  a  remarkable  circumstauce  tliat  the  ^eiius  Olossophagoy  while 
the  most  common  of  any  of  the  forms  embraced  in  the  group  of  Gh)s- 
sophagie,  and  has  been  collected  from  the  widest  ran|?e  of  any  of  i*^a 
race,  should  have  presented  degrees  of  variations  so  low  as  never  to 
have  permitted  the  recognition  of  more  than  a  single  species.  The 
complicated  synonymy  successfully  unraveled  by  Peters,  it  is  true, 
contains  a  number  of  names  of  species,  but  these  were  proposed  through 
misapprehension  of  assumed  generic  values  and  bear  no  relation  to  ques- 
tions of  specific  distinction. 

A  careful  study  of  two  specimens  (Nos.  9522  and  952.*^)  belonging  to 
the  United  States  National  Museum  has  convinced  me  of  the  necessity 
of  recognizing  two  species  of  Olossophaga — namely,  OlossopJMgasoricina 
and  the  one  I  now  describe. 

GLOSSOPHAGA  VILLOSA,  new  species. 

Auricle  entire  on  outer  border  or  slightly  emarginate.  Internal 
basal  lobe  bound  down  to  head  without  trace  of  ridge.  Excepting  in 
length  of  head  and  trunk  everywhere  smaller  than  G.  soricina.  The 
ascending  process  of  the  zyiroma  twice  the  size  of  the  same  part  in 
that  species.  Wing  membrane  from  distal  fourth  of  tibia.  The  ter- 
minal cartilage  of  the  fourth  digit  terete. 

The  auricle  is  without  ridge  at  base  of  the  internal  basal  lobe,  which 
is  scarcely  defined  and  closely  bound  down  to  head;  outer  margin 
almost  entire;  external  basal  lobe  and  nodule  inconspicuous.  Tragus 
with  trace  of  serration  on  outer  margin,  basal  lobe  large,  quadrate. 

The  nose  leaf  hairy,  without  midrib  at  internarial  pedicle,  project- 
ing scarcely  at  all  above  the  simple  gland  mass  of  the  upper  lip,  which 
it  almost  entirely  occupies.  Thumb  one-fourth  the  length  of  the  fore- 
arm— namely,  nine  to  thirty-two.  The  tail  had  evidently  occupied  a 
position  similar  to  that  seen  in  G.  soricina.  It  had  been  removed  in 
preparing  the  skin. 
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Based  on  skins  of  two  adults:  No.  9523,  U.S.N.M.,  La  Gaayra,  Vene- 
zuela ;  *  and  No.  9522,  U.S.N.M.,  co-types. 

No.  9523,  U.S.N.M.,  fur  soft,  shrew-like;  dull  ash  at  basal  two- thirds, 
sooty  at  apical  third;  it  extends  along  the  entire  length  of  the  dorsi- 
facial  region.  No.  9522,  U.S.N.M.,  quite  the  same,  but  is  dark  brown 
instead  of  sooty. 

The  skull  *  closely  resembles  that  of  G.  soricina^  but  is  smaller  and 
thinner  walled.  The  ascending  process  of  the  zygoma  is  longer  and 
more  pointed  than  in  the  species  just  named;  the  palatal  notch  is  less 
acute.  The  fron to-maxillary  inflation  is  conspicuous.  The  sympliysis 
menti  is  carinate.  The  angle  of  the  lower  jaw  projects  backward 
slightly  beyond  the  line  of  the  condyloid  process.  The  brain  case  is 
12  mm.  and  the  face  7  mm.  long. 

The  upper  central  incisors  broad  with  slightly  concave  cutting  edges; 
the  lateral  incisors  are  narrow  with  oblique  cutting  edges.  The 
premolars  are  slightly  separated  from  one  another  and  the  second 
premolar  from  the  first  molar;  they  are  compressed,  subequal,and  tri- 
angular; the  second  premolar  is  thickened  posteriorly.  The  other 
teeth  closely  resemble  those  of  6.  soricina.  The  first  upper  molar  is 
longer  than  the  second  and  the  second  longer  than  the  third;  there  are 
no  ridges  extending  from  the  paracone  to  the  metacone.  The  thinl 
upper  molar  does  not  overlap  the  second  molar  at  the  buccal  border. 

The  muscle  fascicles  and  nerve  markings  of  the  endopatagium  dis- 
posed as  in  G,  soricina.  This  system  is  the  weakest  of  any  of  the 
group  of  the  Glossophagae.  The  terminal  cartilages  are  throughout 
terete. 

On  the  whole  the  descriptions  of  Pallas  and  of  Geoffroy  agree  well 
with  Glo88ophaga  soricina  of  Peters'  revision,  and  exclude  those  speci- 
mens here  embraced  under  G,  villosa.  In  Geottroy's  figure'  the  meas- 
urements of  the  nose-leaf  agi*ee  with  those  of  G.  soricina^  but  the 
shape  of  the  tragus  and  internal  basal  lobe  of  the  auricle  are  like  those 
of  the  form  under  consideration.  But  the  figure  is  evidently  based 
upon  a  dried  specimen. 

The  isolation  of  the  premolars  in  G.  villosa  answer  fairly  well  to  the 
arrangement  of  the  teeth  in  an  old  example  of  G.  sorieitm.  This  is  an 
interesting  fact,  inasmuch  as  it  suggests  that  senile  characters  in  one 
species  may  be  the  same  as  those  found  in  young  adult  life  of  another. 

The  following  proportions  are  noteworthy:  The  first  phalanx  of  the 
third  digit  is  longer  than  the  second.  The  third  metacarpal  bone  is  as 
long  as  the  forearm.  The  forearm  is  1.15  mm.,  the  smallest  in  the 
group.  The  calcar  is  one-third  the  length  of  the  tibia.  The  first  pha- 
lanx of  the  first  toe  extends  slightly  beyond  the  first  phalangeal  joint 

^It  is  not  certain  that  the  locality  here  given  is  the  correct  one.  The  record  in 
the  National  Mnsouin  catalogue  is  imperfect. 

«In  addition  to  the  Rkuli  in  the  type  specimens,  1  possess  a  skall  from  Brazil  pre- 
sented by  tlte  late  Mr.  Harte,  which  answers  to  the  above  description. 

a  Ann.  du  Mus.,  1810,  XV.,  pl.  XI. 
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of  the  second  toe.     The  first  row  of  phalanges  decreases  progressively 
from  the  second  to  the  fifth  toe. 
Type.-^^o.  9522,  U.S.N.M.^ 

Meaauremenia  of  GloBsophaga  riUoaa. 


Millimeters. 


Head  and  hoAx  (from  crown  of  head  to  ba«e  of  tail) 

Head  and  fonyiirm 

First  digit: 

Length  of  first  metacarpal  bone 

Length  of  first  phalanx 

Second  digit : 

Length  of  second  metacarpal  bone 

Length  of  first  phalanx 

Third  digit : 

Lengtli  of  third  metacarpal  bone 

Length  of  first  phalanx 

Length  of  second  phalanx 

Length  of  third  phalanx 

Fourth  digit: 

Length  of  fourth  metacarpal  bone 

Length  of  first  phalanx 

Lengt h  of  second  phalanx 

Fifth  digit : 

Length  of  fifth  metacarpal  bone 

Length  of  first  phalanx 

Leugi  h  of  second  phalanx 

Length  of  head 

Height  of  ear 

Height  of  tragus 

Lengt h  of  tibia 

Length  of  foot 

I^ength  of  interfenioral  membrane 


43 
32 


14 
G 


8 

8 
21 
U 

A 
II 

8 


The  measurements  of  No.  9523,  U.S.N.M.,  are  the  same  as  in  No.9522,  T\S.X.M..  excepting  in  tlie 
second  phalanx  of  the  third  manal  digit,  which  is  but  12  mm.  long. 
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Abbott,  W.  L.,  birds  coUocted  by 461, 509, 569 

lepidoptera  collected  by . . .  229, 
2«5.275 

odonata  collected  by 121 

Abderospira 32 

chipolana,  new  species 32 

Ablennes 170 

Abredoxiensis 197 

Acantbias 191 

Acanthis  brevirostris 573 

cannabiDa  fringillirostris 461 

Acantbopneuste  magnirostris 478 

occipitalis 478 

viridanns 478 

AcMfcthuridaj 185.186 

Acantburini 185 

Acantbums 179,181.183,184.187 

achilles 188 

aterrimus 188 

aurolfneatns 188 

bahianus 188 

bipnnctatuB 188 

blocbii 188 

celebicns 188 

cbirurgas 180,188 

obrysosoma 188 

coemiens 188 

dorcensis 188 

dossumierf 188 

fhitercalus 188 

fnscos 188 

gahm 188 

glancopareius 188 

grammoptilus 188 

gattatus 188 

Hneatus 188 

lineolatns 188 

marginatus 188 

matoidee 188 

manrovi£B 188 

nigrofnscns 188 

nigros 188 

nummifer 188 

oliTacena 188 

plagiatus 188 

pyrofercts 188 

rubropunetatus 188 

sohal 188 

striatus 188 

tennentii 188 

trlangnlus 188 


Page. 

Acantburus  triostegns 188 

undulatas 188 

virgatus 188 

zebra 188 

Accentor  ooliaris  rafilatus 489 

bimalayanns 490 

AccentoridfB 489,586 

Accipiter  bmtas 542 

francesii 642 

nisus 453 

pusillns 542 

Acentronara 159 

Acbiea 272,767 

seycheliamm,  new  species. .... 272, 279 

yar.  immanda,  new 

variety 272 

Aoberontla 270 

atropos 270 

Acbrotttns  cyilndricomis,  new  species 697, 713 

Acmieodera  grandis 705 

Acr»a 231,260,744 

abbottii,  new  species 233, 279, 745 

abdera 748 

acara 745 

axina 746,747 

balbina 231,745 

buxtom 231,260,261,745 

cabira 232,233,261,746 

CAffra 745 

cerasa 231 

doubledayi 747 

egina 233 

encedon 745 

esebria 261 

boehueli,  new  species 746 

borta 744 

insignls 281,745 

Jobnstoni 233,260 

lycia 261 

minima,  new  species 232,260 

mirabilis 746 

natahca  233,746 

perenna 748 

pbarsalla   748 

pharsaioldes,  new  species 232, 279, 747 

pharsaiUB 282,748 

planesiom 233 

podorina 746 

Serena 281 

sp  (?) 261 

Bganslni 231,260,745 
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Acriea  nBagara' 745 

UMigam.' 231,260 

Acraeaa 742 

Acrain» 231,260,744 

AcridotbcrefttriatiH 400.544 

AcrocepbaluH  A;;ri(-ola 581 

8t«utoriti8 474 

AcrontiriiH 184,187 

('(pnileatus 188 

fonnosns 188 

nigriruIuH 188 

Acrooteiunia 80 

;?racilis.  now  apeciea 29 

salina,  new  Bpeoien 29 

Acta*ou  cliipolan  iia,  new  species  23 

fiisulus,  new  species 23,24 

rayakkanus,  new  species 24 

pnnctostriatns 23 

Actinias 737,739,740 

Aotitus  hypoleucos  .   502.527.540 

Acaflavirlas 053 

Acas 33,154 

amitra,  now  species 39 

bipart  ita 38 

cbipolana,  new  species 39 

carvilinoata,  new  species 36 

carvillratA 37 

dialocata  var.  iudenta 40 

divisnrn 33 

langdoni,  new  species 39 

neglocta 40 

polygyra 33,36 

stncera,  new  species 37 

tantula .33,36 

Adams.  C .  F ..  birds  collected  by 293 

Adamsia  rondeletii 740 

Adoorbin  depressns 45 

Admete 14 

Adoretus  parailelus  new  species 692, 709 

picticollis 709 

^gialitis  coliaris 657 

diibia 501.589 

Jerdoni. 501 

peoffroyi 520.527,540 

mongola 51*0 

ni  vusa 656 

pamirenMis,  new  species 589,590 

Meinipalmata 656 

varius 540 

wilsonia  rufinucha 656 

iiCgithaliscns  leucogonys 473 

^glla 296 

^'gyptius 213 

^oiidia 740 

£olidi(B 737 

Aescbnarileyi  new  species 121,138 

Aestrclata  aterrima 540 

Aetobatidro 195 

Aetobatis 195 

AStobatus 195 

Africa,  diplopoda  from 49 

East,  diplopoda  from 81 

Bastem,  lepidoptora  collected  in. .  229, 259 

East,  odonata  from 143 

l^orth.ohilopoda  from  .61,  66, 67, 68, 70, 71, 72 


Pace. 

Africa,  South,  orocidolite  from 292 

African  islands.  East,  lepidoptera  from. . .         2tt 

naiades 299 

A  gaporn  is  cana 542 

Agaristidse 247,764 

Agatbothus 73 

gracilis 73 

Agile  vireo 878 

Agrion  insulare 142 

Agrypniis  parallelicollis 705 

Agrytria  riridissima 682 

A laba ma,  an thoph^y Hi te  from 291 

foAsils  from 22 

Alaptuw 642 

Alasmodou 296 

Alasmodonta  bonelli  314 

stiiarti 331 

Alasmodontin» 296 

Alatus 330 

.Vlaudids© 466.578 

Alanda  arvensis  cantarella 466 

intermedia 467 

Alaudala  pispoletta  seobobmi  579 

AilNitroes.  mollasks  collected  by 7 

Albula 167.168 

Alcatraz 654 

Alcwlinlda? 497,543 

A  Icedo  ispida  l>engalensi8 497 

Alcippus 259 

Aldabra  Island,  birds  from 509. 526 

lepidoptera  from 265 

AlectroDnasnltidissima Sll 

palcherrima 513,541 

roclerieana 541 

sganzini 510.532.541 

Alestes 215 

dentex 209 

gibbosas 214 

kotschyi 214 

Alice's  bamming  bird 670 

Allen,  Harrison,  on  a  new  species  of  bat . .         779 

tbe  vampire  bat 769 

Alpenus 249 

trifaaciata,  new  species 249  279 

Alpbitobios  picens 712 

Alphitopola  chanleri,  new  species 694. 710 

Alsoonaz  rnficaudns 494 

AltaMira,  yellow  throat 119 

birds  from 627 

Amarygmides 698 

Amauris 230  742 

dominicanus 230. 741, 742 

echeria 743 

ochlea 743 

Amauromis  akool 502 

Amazilia 651 

alicia) «  669. 670 

ery  thronota 671 

felicijc 671,682.684 

tobaci 671 

Amazona 651 

amazonica 664 

antumnalis 628 

viridlgenalis 628 

Amazonian  parrot 661 
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Amblycercnn  holoseficens 630 

America,  West  Coast  of,  Diollnsks  from . .  7 

American  thick -knee 656 

Amia 162 

Amianthus 281,292 

Amirantes  Islands,  birds  from 515 

AmmodesmuH  grannm 82 

A  morphocephalus  imitator 716 

AinpeliscidsD,. 597 

Araphacanthus 179, 181, 183, 184, 186 

Amphibole 292 

monoclinic 281 

Amphipods  collected  at  NoTiport 593 

AnablepinsB 223 

Aoacanthus 162 

A  nacy rtus 213, 215 

Anagrus 642 

Anagyms,  new  genus 638, 643 

greeni,  now  species 639 

Anaphes 642 

Anaplocamus 8 

borealis 8.9 

Anasboschas 500 

creoca 500 

melleri 540 

Anastatus 641 

tachardiaj,  new  species 041 

AnatidiB 500,540,589 

Anax  goliath 138 

Junius 138 

longipes 138 

nitherfordi 121,137 

speratus 138 

Anculosa  dilatata 0 

Anemone  sulcata 740 

Angoieta 675 

AnguiUa  anguilla 151 

Angyonyohus  lividus 703 

Ani 665 

Anicetns  ceylonensis,  new  species 039 

new  genas 639 

Anisodeemns 99 

cerasinns 99 

Anodon 290 

Anodonta. ...  295, 297, 307, 300, 310, 314, 317, 320, 339 

angolata 310,316 

beringiana 320 

cellensis 328 

corpulcnta 338 

cnspata 309 

cygnca 309. 318,  328 

edentula. 310 

fenoulli 310 

forussaciann 310 

fluviatihs 339 

footiana 332 

fraguis 332 

grandis 334,335 

henryana 334 

herculoa 328 

imbeeillis 334 

implicatn 310 

magnifica 328 

niittalinna 341 

ovala 301,332 

Proc.  N.  M.  95 50 


Page. 

Anodonta  plana 330 

plicata 312,328 

sempervivens 307 

senegalensis 319 

smaragdina 313 

woodiana 330 

ynkonensis 328 

Anodontas 330, 333 

Anodontina) 296 

Anodontitea 309 

crispata :..  309 

Anodus 199,202,203 

ciliatus 199 

Anomaia  bottm 709 

rhanleri,  new  species 692, 709 

crsMsa,  new  sx>ecie8 691, 709 

pallida 709 

pallidula 709 

Auomia 335 

Anoplarchus  alectrolophus 150 

atropnrpnrous 150 

Anostominic 209 

Anostomns 213, 215 

anostomus 213 

Anous  stolidns 510, 515, 519, 527. 530 

tenuirostris 539 

Antbemus,  new  genus 643 

chionaspidls,  new  species 643 

Anthia  cavernosa 703 

Anthocharis  phlegetonia 244, 762 

auxo 244 

Anthophyllite 281,282.289 

hydrous 292 

Anthopsyche  gavisa 244 

Anthus  trivialis 469,580 

roseatus 470 

similis 470 

Ant  thrush  from  Nicaragua,  new  species .         G25 

Autigastcr 641 

Auusia 639 

Aonidia  comiger 630 

Apanteles 647 

pratapie,  new  species 647 

ti vacholir,  new  species 647 

Aphanapteryx  brocckii 540 

Aphodius  coquillotti,  now  species 722 

militaris 722 

pallencens 707 

rudis 722 

Aphelin  inn^ 633, 636 

Aphelinns 635 

mytilaspidlH 635 

Aphrastobrncon  flavipeuuis, new  sixuies.         646 

new  genus 646 

Aphrizida* 657 

A  phycns 640 

liotit^usia>,  new  species 640 

Aplodon 297,323 

A])odes 147 

Aponiecymi  macula  ria 710 

Aquila  ehrysaetoa R71 

Aramides  albiventris 627 

Arbelorhina GTil 

cyanea  oxiniia :..  679 

Area 327 
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Archibuteo  lagopai 571 

Axoonaia 313,320,330 

contorta 313 

Arctia 278 

peromata 278 

Arotiidas 248,278 

Ardeacinerea 524.530.541 

ArdeidsB 500, 612, 515, 519, 524, 530, 541, 580, 655 

Ardeola  oomata 54 1 

leacoptera 541 

Ardetta  minuta 500 

sinensis 54 1 

Arenaria  interprea 515. 520. 524, 527, 540, 657 

AronariidaD 515,520,524,527,540 

Argina  765 

araanda 765 

Argynnis 229,235,276 

ohildreni 276 

hanningtoni 235,279 

kamala 276 

jainadova 276 

jerdoni 276 

Arionta  califomiensis  var.  ramentosa 6 

var.  indioensis 2 

Aristotle 170 

Arisona.  niollusks  from 2,4 

Armadillo  in  Honduras 345 

AnustroDg  Frank  B,  birds  collected  by..         627 

Artamia  bicolor 543 

Arthronomalus 74 

longicornis 74 

Artibeua 772 

Arrhamphns 172, 177 

Arrhenophagns 640 

chionaspidis 641 

Asbestiform  tremolite 282 

Asbestos  and  asbestiform  minerals 281 

Ashmead,  William  H.,  coleoptera  collected 

by 722 

on  parasitic  hymen- 
op  terouB  insects .         633 

Asio  accipitrinus 456 

Aspidioliphagns 635 

citrinus 635 

Aspidiotaa  ancylus 635 

secre  tus 640 

Aspidomorpba  hybrida 711 

maculicollis,  new  species.  696, 71 1 

qnadrimaculata 711 

silocea 711 

Aspidopleres  67 

intercalatas 67 

Aspisnnis 183. 187 

Assumption  Island,  birds  from 509, 520 

Asternoptery  X  apns 150 

gonnelliformis 150 

Astrape 163,165 

Astrodesmns 83 

luridus 88,110 

new  genus 83 

stelliffT,  new  species 83 

80,91,109,110 

Astroides  caljTCularis 740 

Atala's  emerald 672 


Atella 268,749 

alcippe 206 

colambina 749 

egestina 267 

madagaacari«isis 266 

phalanta 266,267,749 

seychellarum,  new  species 266, 279 

Ateactaua  thomsoni 706 

Athlennes 170.178 

Atractocems  brevioomis •. 706 

Atticora  cyanoleuca 6ffi 

Atys 29,30 

gracilis,  new  species 29, 30 

obscarata,  new  species 30 

oedemata,  new  species 28 

salina,  new  species a 

Audubon's  caracara 662 

AulodesmuB 83,94,96 

oompactilis 91 

laxus 90,91,109 

mossambicus 83, 88, 1 10, 11 1 

oxy gonus 89,  90, 1 10,  111 

AuBtraliella 317 

Axinurus 183 

Azara'sring  plover 657 

Aznlcjo 678 


Balla 

Ballopbilidaa 

new  family 

BallophiluA 

new  genus 

clavicom  is 

Baltistan,  birds  collected  in 

Barbula 

Barbus  uranosoopus 

Bare-faced  pigeon 

Barred  ant  shrike 

BasileuteruR  culicivorus 

Bathybembix 

Batracbians,  blind  tailed,  from  the  sub- 
terranean waters  of  Texas 

Baur,  6.,  birds  collected  by 

loaned  by 

Bebrornis  rodericanus 

sechellcnsis 

Becard,  rose-throated 

Beetle,  golden,  new  species 

Beetles  of  genus  Echocerus 

North  American  scolytid,  synon- 
ymy of 

Belone 187,168,160.170, 

BelonosocinfB 

Belonid® 167,172,173, 

Belonini 

Benedict,  James  £.,  on  a  new  genus  and 

three  new  species  of  crustaceans 

Benthodolium  aby ssorum 

paciflcum,  new  species 

Berenice 

Berenicides 

Bern  ieria  madagascariensts 

Bimaculatus 


728 
68 

69 

64 

JO 

70 

451 

312 

231 

656 

673 

633 

10 

619 

293,294 

291 

543 

543 

6S9 

77 

79 

805 
173. 178 

223 
175, 178 
172,178 

815 

n 
11 

758 
758 
543 

lis 
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Birds,  catalogue  of  thoM  known  to  occur 
among  ialands  north  and  east  of 

Madagascar 539 

collected  by  Dr.  Abbott 5fi9 

from  Aldabra  Island 509 

AltaMlra,  Mexico e27 

Assumption  Island 509 

Coetivy  Island 519 

Flatlsland 518 

Gloriosalsland 521 

Guanta 649 

Lagoayra 649 

Margarita 649 

Providence  Island 519 

Seychelles,  Amirantes,  Glori- 
osa.  Assumption,  Aldabra, 

and  adjacent  islands 509 

new,  from  Galapagos  Archipelago.  293 

species  of 649 

passerine,  new  American  family  of.  449 

Black-billed  petchary 673 

and  white  tanager 677 

vulture 661 

skimmer 664 

-winged  palm  tanager 677 

Blennius 149 

gnnnellus 148,149 

murspnoides 149 

iralyactocephalus 150 

ruberrimns 150 

taenia 150 

Blenniidic 160,151 

Blennioides 221 

Blepharoproc  ta 393 

Boat-biU,  Central  American 627 

Bolboceras  farctus 723 

lazarus 723 

tumefactus 723 

Bombyx  pbe<lonia 765 

Bonaparte's  woodpecker 666 

Borcotrophon 12 

Bostrichocentrum 3, 4 

veracruziana,  new 

species 4 

Bostrichus  comntns 706 

crudie 608 

xanthographus 610 

xylographns 610 

Both  rioKaster :  67 

signalus 67 

tspniatus 74 

Botis  Herioealis 258 

thalassinalls 268 

BotvH  otreusalis 273 

Bp(?) 273 

Bracon 645,646 

greeni,  new  si)ecies 645 

Braconida) 633,645 

Braconinie 645, 646 

Brachystoma 393 

robcrtsonii,  new  species 393 

Brachyoy  ttarns  snbteralbatu  s 645 

Bradycinotus  homii 723 

minor,  new  species 723 

Braly,  Mins  Etta,  coleoptera  collected  by.  729 


I  Page. 

^  Brazilian  screech  owl 662 

1   Brazstea 321,326,329 

I  anceyi 322 

Brenthidie 716 

Brevipennis 673 

I  British  Colombia,  amianthus  from 292 

serpentine  from 292 

Brockets  on  lacioides 178 

Brooksella,  new  genus 611 

alternata,  new  opecies 612, 613 

confusa,  new  species 612, 614 

BrooksellidjE 611 

Brown  pel  ican 654 

Bruhl,  B.C 173 

Bryophila 17 

Bubo  bubo  turoomanos 455 

BubonidiB 542,662 

Bnbnlcus  bubulcus 512,516,519,631,541 

Bncaneles  mongolicns 462,674 

Bucco  bicinctus 666 

Bucconids 665 

Buchanga  aldabrana 537, 543 

waldenl 643 

Budytes  citreoU 580 

citreoloides 469 

BufT-breasted  humming  bird 668 

Bnlimnlida) 5 

Bullmulus 

arteraesia 

beldingi 

coopori 

inscendens 

beldingi 

levis 

pUuUi 

xautusi 

var.leris 

Bulla  bidenUta 

biplicata 

striata 

Bullina 

chipolana 

lineata 

scabra 

BuUinella 

BuUinula 

Bunting,  blue 

Buprcstidie 

BurbonidflB 

Bums,  Frank,  fossils  collected  by 

Bnro 

Bnrsipari  rel  Incubatores 156 

Burtonia 308,329 

elongata 309 

tanganyiccnsis 309 

Buteo  albicaudatus 681 

ferox 454 

plnmipos 453 

Buteonida? 525.  KW,  542 

Butorides  ntricapillus 512, 515, 510, 631, 641 

robinsoni,  now  species    655 

striata 656 

virescens 655 

Bntterflshcs,  proper  name  of 147 

Byblis,  new  species 002 


32 
630 
704 
455 

22 
183 
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Byhlis  agassizi,  new  species 690,603 

gaimardii ©01 

longicornia 599.601,602 

serraU CW.eOl 

Byssanodonta 317 

Cacatuidffi 542 

Caccabis  saxatilis  cbucar 490, 588 

Cacergates  unifasciata 144 

Ca;nagrion  Insulare 142 

Ca;notropn  207 

CalandrellatibeUna 467,579 

acutiroetris 579 

CalandridiD 716 

CaliUris  arcnaria 502,527,540,656 

California,  authophyllit e  from 291 

chllopoda  from 74 

mollnsks  from 6 

new  species  of  suake  from 117 

Gulf  of,  mollasks  from 18 

Lower,  Cbilopoda  from 71 

Callacantbis  burtoni 461 

Callerebia 275 

daksha 275 

Callidryas 246,683,762 

florolla 741,762 

Calligoes 683 

Callinectcs 349 

arcuatos 362, 374 

liellicoBus 365,374 

booourti(?) 866,374 

dauH)  357,374 

larvatus 351,358,874 

nitidus 366 

omatiis 356, 37-4 

sapiduH,  now  name 852, 368, 373 

acutidens,ncw  snbsp .  354, 373 

toxotea 363,374 

tumldus 351,359,374 

var.  gladiator 350, 360 

Callimorpha 278 

priucipaliH 27K 

Calliodes 254 

pretiosissiina,  new  species....  254,279 

pyrula 254 

CallJopiiis/. 595 

liL'viusrulus 695 

rathkoi  503,595 

Calliostoma  iridium,  new  species 7 

turbinnm,  now  species 8 

Calliscapha 296 

Callocardia 17.19 

gigas,  new  species 18 

lepta,  new  species 17,18 

oralis,  new  species 18 

steamsii 17 

vennsta 17 

( !aUogon ia  angnlata,  new  species 19 

Callosune 268 

evantbo 268 

evanthides,  new  species 268, 279 

hetHTft 758 

hildebrasdtii  (f) 243 


Calopteryx  iridipennis 140 

Calosoma  procerum 7tl 

Calyert,  Pbilip  P.,  on  East  African  odo- 

naU 121 

Camarhynchos  bindloei,  new  speciea IN 

oompreaairostris,     new 

species 204 

habeli 201 

inoertos,  now  species 294 

psittacalas 204 

aalvini 204 

Cambardia 322 

Cameronia 321 

Camp,  J.  H 50,51 

myriapoda  collected  by 47 

Campepbagide 543 

Campepbilus  gnatemalensia 690 

Campodesmas  carbonarins 82 

Campophagide 498 

Camptoptera 642 

Camptorrbinas  hystrlz 715 

Canada,  serpentine  from 202 

Canary  Islands,  Cbilopoda  from 61 

Cancer  bastatas 350 

pelagicus 050 

CanoeUaria  cen trota,  new  species 13 

io,  new  species 14 

Cantbelea 258 

saturateUa 256 

Caprimnlgi 507 

Caprimnlgida) 534,542.608 

Caprimnlgiis  al^br«!nais 534, 542 

madagaacarienais 534 

Caprlsoos * 228 

CarabidcD 223.  TW 

Caracara 663 

CaradrinidjB 271 

Carapbractus 642 

Cardiopboms  patemas 705 

Carapusacan 151 

CaidinaUs 672 

pbcenicena 676 

robinooni 678 

Cardisoma  gnanbomi 082 

Cardita 295 

Carduelis  carduelis  canioeps 461 

Carine  murivora 643 

uoctua  bactriana 456 

Carolia....' 21 

floridana,  new  species 21 

Carpintero 666 

Carpodacns  erytbrinas 464,575 

rbodocblamys 576 

severtsovi 575 

stoliczke 576 

tbura 461 

Cassida  vigin  timacolata 711 

Castalia 205.314 

daprei 390 

truncatos 314 

Caatalina 315,332 

Caatalius 736 

bypolenouB 230,755 

perpolcbra 756 

Catbaristaatrftta 661,682.684 
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Cathanins  pandion 707 

Cathartea  aura 861,683 

Cathartida) 661 

Catochrysops 754 

asopaa 755 

oairlB 754 

Catopsilia 245.263 

florella 245,263 

Cebna  apella 65 1 

Ceixapira 217 

Centroblennioidei 150 

Centrof^aster 183 

CentronotiniB 150 

Centronotis 47 

CentroDotns 147,149.150,218 

alectrolophua 150 

apns 150 

criBtagalU 150 

dolichogaster 150 

faKiatiia 150 

gardenii 218 

gannelifonnia 150 

ganelhia 150 

nebnloBQS 150 

niger 218 

spinosoa 217,218 

roaeus 150 

Centropus  insularls 522,533,542 

CentornM  olegana 666 

aanta-cruzl 666 

subelegans 666 

terricolor 667 

tricolor 666 

CephaleatbernB 195 

macnlatna 195 

Cepbaloptera 195 

Cephonodea 264,270,278 

hylaa 264,270,278 

CepoU 148 

macrophthalma 148 

rabesceuB 148 

Cerambycidffi 709 

Ceranchia 264 

moUU 264 

CerapteroceruB 639 

CeraUteaJaBpideoB 710 

Cerena  Bwartzii 669 

Cerion  plnerla,  new  species 6 

Ceroplaates  actiniformis 634 

Certhia  familiaris  hodgsoni 471 

himalay  ana 470 

CerthUd» 470 

CerthioU 507 

Cerylearnericana 684 

nidia  varia 497 

torqnata 629 

Cbachalaca 058 

Chietechelyne 72 

vesaviana 72 

Chetodon 180.182,226 

llneatua 180 

nigricans 180 

triostegna 180 

Cbctara,  sp 684 


Page. 

CbaBtnra  cinereiventria  lawrencei 663 

Chaimarrhomia  loncocephaJa 481 

Chalcidldio 833 

Chalcophora  pabiventria 705 

Cbanler,  W.  A 143,259 

ooleoptera  collected  by . . .         687 

diplopoda  collected  by 81 

lepldoptera  collected  by. .  259, 741 
Expedition,  odouata  collected  by         113 

Characid» 205,206 

Chafacina 206 

Chamcini 205.206,207,213,215 

Characinida 208 

Characinidao 205.206,207,213 

Characiniden 200 

CbaracininsB 206 

Cbaracinoid  genua  Tetragouopterua 225 

flahea 199 

differential  characters 

of 205 

Cbaraeinoidei 206 

Characina 205,206 

Characinoa 203,215 

noteaon '..         213 

gibboaus 213.214,215 

inimaculatns 214 

pnlvemlentas 214 

Cbaradrildfe 501,520,527,540,589,656 

Charax 213,214,215 

Cbaraxea 237.262,753 

brntna 733 

cand  lope 262 

casror _ 262 

cbanleri,  new  apecica 262, 753 

citbfpron 237 

ctesippe 753 

enpale 753 

guderiana 262 

kirlcii 262 

neanthes 262, 753 

aatarnua 753 

xi  phares 75 1 

Eoolina 753 

Cbaropa 644 

erythrogaater,  new  species 644 

Ch  aure 662 

Chelidon  ery  thropygia 495 

riiatlca 495,687 

Cbelidonenra 320 

Chelidonopaaro 171 

Chelldonopaia 320,326,329 

ariotina 320 

hirnndo 320 

Chicnaapia  graminia 637 

Chiladea 754 

inaballokoflena 754 

Chilonycteris  macleayi 777 

Chilopoda,  a  family  of 63 

Cbiloscyllium 211 

Chionaspis  americana 635 

eleagni 635 

graminia 635.643 

permntana 0:i5 

plnlfoUl 635 
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Cbionaspis  qnercas 635 

Chiqtiia 677 

Chirooentrua 167 

Cliirolophas  polyactocephalns 105 

Chiron  kelieri 707 

Chiroxiphia 651 

lanceolata 672,684 

Chittenden,  F.  H.,  on  new  beetles  of  genua 

Echooenis 79 

Chlenius  disoopictas 703 

Cbloronerpea  iBniginoaus 629 

Chlorophonia 506 

ChlorostUbon  caniveti 629 

caribbcea 669,672,682,684 

Chomatobins 69 

mexicaniu 69 

Chordeiles  aoatipennis 668 

Choregon 203 

ChoristeB  cari>enteri,  new  species 10 

Chriodorus 177 

CbrjBobothrys  dorsata 705 

Cbrysodoiuns 15 

Chrysomela  sansibarica 711 

soutellaris,  new  species 695, 71 1 

Ch  ryHomelidiB 710 

Clirysophanns 229.240,277 

abbottii,  new  species 240, 279 

oobimas 240 

phlieas 240,277 

thersanion 240 

Chrysorychla 241 

harpax 241 

Chytorysatecta 271 

Cicindela  clathrata 702 

intermedia ^...  702 

regalis 702 

Cicindelidae 702 

Cinclideo 488,586 

Cinclus  aftiaticus 488 

cinclus  cashmirienses 488 

leucogaster 586 

Cinerasceus 244 

Cinnyria  abbotti 623,543 

aldabrensiH 536, 543 

comorensis 543 

coqucrellii 543 

dussam  ieri 514, 543 

notata 643 

sonimanga 526,  513 

Cirons  seniginosns 542,570 

cyanens 570 

budsoniua 569 

macroscelia 542 

macrourua 571 

maillardi 642 

Cirolanidea,  new  genus 615 

texensis,  new  species 616 

Citharini 306,207 

Citharinidro 207 

CithariniDTO 209 

Clthariuua 207 

gcoflVoyi 209 

Cleridie 706 

Clinopodea 74 

liavidus 74 


Clinusafflnia 150 

CUvicola  riparia 526,536.513 

Clnpeids 207 

Clnpeoides 221 

Clualarosea 664 

Cnemodesnins VI 

thysanopua 97 

Cnidaria 733.736.739,740 

Coccid«B 633 

Coccinellidn 704 

Cocoophagos 633,634,633 

llayesoens,  new  apcc^efi 634 

orfentalis,  now  Bpecie» C33 

parpurens 654 

Coooystes  jacobinua 4©7 

Coccyzaa  mebinocory  phns 6Si 

minor 629 

Cocblearins  seledoni <Z7 

Coelocentrura S 

irregolaro S 

Coelostemroa 3 

Coereba  luteola 679.685 

Coerebidaa 679 

Coetivy  Island,  birds  from 519 

Colasposoma  gibbicoUe 711 

Coleoptera  from  Costa  Rica 77 

the  Jombene  Raogc 687 

TauaRivcr 687 

Kortb  American,  new  siHH:ie« 

of 721 

North  American  scolytid 605 

Colias 243. 244. 263. 2!n 

eduaa  var.  myrmidone J77 

electra 243,244,263 

hyale 278 

Collocalia 535 

francica 514.543 

Cololabia 176 

Coltotopterum 318 

pneclaruni 318 

Columba 651 

gymnophthalma 656 

intermedia 496 

leuconota 489 

polleni 541 

nipestrls 496.587 

ColumbidH) 496, 

512, 617, 522, 525, 532, 611. 542, 587.  tSS 

Colnmbigallina  bahameusis 659 

passerina 6C9,G83 

perpallida G99 

rufipennis 651, 690 

Colamna  ramentoaa 5 

ColymbusflaviatiUs 503 

Comi-t4)ro 672 

Comiuella  brunnoocincta,  new  species. . .  U 

Commander    Islands,    contributions    to 

natural  historyof 717 

Compsomera  elegantiasima 709 

Compsothlypia  americana 631 

Comys WO 

rufescens 610 

Congo,  diplopod  myriapoda  from 47 

Conservula 253 

minor, new  species 253,279 
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CoDums,  8p 

»ragino8us  . 

asteo 

Conns 

adveraarias  . . . . 
alveatus 


m  species. 

dmbomeDBis 

daacos  

deminrgus,  new  species . 

diJu  vlanaa 

diversiform  is 

floridanns 


granopsis 

gyratas 

improrldus 

intaratinctus 

iaomltratns.  new  species 

Tax.  aulcolas 

marylandicos 

inns 

paptlionaceus 

parvus 

planiceps 

protractus 

palchenimns 

sauridens 

subsanrldens 

tortilis 

Cook,  O.  F.,  on  East  African  diplopoda  . . 
QeopbiUda>,  a  family  of 

Chilopoda 

Qeophilusattennatus,  Say 
new  diplojKKla  of  genus 

Oxydesmns 

Priodesmus,  new  genus  of 

diplopoda 

Copaxa 

fla  V  inata 

Copeicillo 

Coppinger.  R.  W 

Copsychns  sechellamm 514, 

Coptocyclanigrosepta 

Coptops  bid  en  8 

Coquillett,  D.  W..  revision  of  the  North 
Americau  Empidae. 

Coracias  garrnla 

Coraciidse 497.525. 

Coracopsis  barklyi 

comorensis 

Corblculidsp 

Cordulina 

Cordylomera  annulicomis  

Coregonus 

■P 

amboinensis 

Cormorant 

Cormorants 

Corvidn 456.523,526.537, 

Corvus  corax 

corone .^ 

ftngilogns 

macrorhynchus  levaillantii 

mexiranuM 

monednla  coUaris 


Page. 

682 
664,682 

628 
41 
42 
41 
42 
42 
•43 
43 
42 
41 
43 
42 
42 
42 
42 
48 
43 
42 
43 
44 
41 
41 
41.42 
41 
41,43 
42 
41 
■  81 

63 
59 

47.69 

53 
252 
252 
679 
546 
518,543 
711 
710 

387 

497 

534.542 

513.  542 

542 

308 

123 

709 

.203 

227 

227 

Gb4 

651 

544.571 

456,  572 

457,  572 
456, 571 

457 

630 

457,572 
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Corvnsscapnlatus 523,526,537.544 

sharpii 457,572 

splendons 457 

Coryna  ambigua 714 

kersteni 714 

Corythomis  oristata 543 

Cosmoeoma 642 

Cossids 252 

Costa  Bioa,  fresh-water  crabs  from 877 

new  species  of  golden  beetle 

frwok 77 

Cteuma 251 

marginata,  new  species. 251,279 

Cotorfa ^ 664 

CottoDtail,  greater  desert '  557 

HoUner's 554 

lesser  deeert 557 

Cotfia 654 

Cotumix  cotnrnix 541,588 

Crabs,  f^esh  water,  two  new  species 377 

Cracidae •. C58 

Crangonyx  flagellatus,  new  species 616 

mucronatus 616 

Craspedodonta 313 

Craspedophorns  eustaiactus 702 

Crayracion 226 

Cristaria 297,312,313,314,330 

discoidea 312 

dlscoideus 328 

hercnlca 313 

phcatns 312 

spatiosa 312 

Crocidolito 281,292 

Crocothemis 127 

eryttarsea 144 

Crossorhinus 211 

barbatus 211 

Crotophaga  ani 665,682,684 

Crow.Mexicao 030 

Crowned  kingbird 673 

Crustaceans  from  an  artesian  well  at  San 

Marcos,  Texas 61h 

CryptiniB 644 

Cry  ptodesmidte 82 

Cryptodesmus  olfersii 82 

Cryptolopha  xan  thoschista 478 

Cryptops 60 

Crj'pturus  niexicanus 627 

Ctenoidei 185 

Ctenodon 183,187 

Ctonolates 567 

Ctonolucius 199 

Ctenopbilus  africanus,  new  species 71 

new  genus 71 

Cuckoo,  Central  American  squirrel 628 

mangrove 629 

CuculidiB 496, 514. 522, 533. 542, 665 

Cuculu8.8p 514,542 

cauoruB  tclephonus 496 

holiocophaluB 497 

rochi 542 

Cumingi 312 

Curculionida) 715 

Curimata 201,202,203 

cyprinoides 203,213,214 
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CarimatavtiB 202 

Curimates 203 

Curmiatin» 199,207,209 

Curimatines,  t4>othle«8 201 

Curimatopsis 202 

Curimatua 199,202,203 

ciliatna 199 

edentula 203 

Gyanecala  abbott i,  n jw  species 484 

newupeoiesof 451 

snet^ica 483,M5 

CyaDiris 277 

coeleatina 277 

Cybister  binotAtus 703 

immurginatus 703 

tripunctatus 703 

CyclaB 295 

Cycloidel 185 

Cygnea 339 

Cyclonarce 164 

Cyclopides 246 

metis 246 

Cycloptorus  lumpus 623 

Cyclostomi 046 

Cydligramnui  latona 741 

Cygnea. 339 

Cylas  hrnuneus 716 

Cylichna 29 

ovuin-lacerti 27 

Cylicbnella  bideutata 27 

gabbi 27 

OTum-lacerti'. 27 

Cyl iohnina  decapitata,  new  species 30, 3  L 

duplinonais,  new  species 31 

microtrema,  new  species 31 

quercinonsis,  new  species 31 

verrillii 31 

Cyligramma 254.271,767 

latona 254.271.767 

Cylindroeomata 223 

Cymatodera  cingnlata 706 

Cymatosy  rins 37 

Cymodroma  melanogaster 640 

Cynopotamus 215 

Cyornis  lencomelamirns 493 

8n])erciliari8 493 

Cyphides 701 

Cy phoides  foveicoUis 702.  715 

impress! froiiH,  new  species. . . .  701, 715 

new  genus 701 

Cyprin» 207 

Cyprinoida* 221,222 

Cyprinoidei 223 

Cypriuoides 213.221 

Cyprinodon 221.224 

fasciatiis 222 

Cypriuodunte^ 222 

Cyprinodontin» 223 

(h  priiiodwntiui 223 

CypriniiB  (leiitex 213 

uranoHcu])ii8 221 

Cy  pHelunis 176 

Cyrena 335, 341 


Pago. 

Dactyleptiis 149 

Dactyloiditos 6U 

astcroidtA 611 

Daclylopiiifi  adonidum 034 

Daotylopterus 171 

Dalatiana 193 

Balatiaa 192 

nocturnus   191 

sparophagus 191 

DalatiidfiB 193 

Dallf  W.  H.,  on  new  species  of  molluakA 
trova   west  coabt  of 

America 7 

new  moUasks  from  the 
Survey  of  the  Mexican 

Boundary ] 

tertiary   foaeils  from 
Southern    United 

Stetea 21 

Danainae 259,965.275 

Danais 229,259,265,275,742 

chiysippus 237,259,265,275 

Tar.  alcippas 250 

var.  klugu 229, 259, 742 

f o  rmosa 742 

klugii 741 

leonora 230,742 

limiiiaee 275,742 

var.  petivorana 230 

niaTitts 230 

petiverana 230, 259, 741. 742 

vaillantiana 743 

Daption  capensis 540 

Delatias 191 

Demigretta  gularia 530.541 

Dendrocolaptidat 674 

Dendrocygna,  ap 655 

viduata 540 

Dendromia  tlavigaster 630 

Dendroplex 651 

longirostris,  now  species 674 

picirostris 674 

Dendrosinns  globosua 007 

Dentex 213 

Dermatogenys 177 

Bermogenys 177 

Dermopterea 205 

Dermopteria 205 

I>orosphserua  carbonatus,  new  species 697, 713 

Desmodus 760, 770. 772. 773. 774, 775, 776, 777 

rufns 697 

Deudorix 755 

antalus 755 

Diadema  wahlbergii 751 

Diaspia  carueli 635 

Diastocera  reticulata 710 

Dicella 64 

Dicbotymua  minor,  new  species 608, 713 

striatiponnis 713 

Dicellopbilida) 62,66,73 

Dicellophilus 01,63.74' 

*•  limatns 74 

l)icrurida> 460,537.543 
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Dicmrusater 460 

t)idelphyB  murina 651 

Didid» 541 

Didaa  borbonioas 541 

infl9tas 541 

Dignathodon 64,71 

microcephalnm 71 

Dif(nathodoiitid«D 85 

new  family 71 

Dinentes  snbspinoeus 703 

Dinocarsis 639 

Diodontes  poroatas 712 

DioinedeldfB 540 

Diphylla 769, 770, 772, 773, 774. 775, 776, 777 

ecandata 769 

Diplacodea  lefebvrei 144 

Diplodon 802 

Diplodua  retnla 171 

Bfplognathagagates 709 

Diplopod  myrlapoda  from  the  Congo 47 

,  Diplopoda,  East  African 81 

ftt)m  Surinam 53 

Diploptems 631 

nsBviaa 665 

Diplotaxis  caatanea 725 

oorpulenta 725 

georgiflD 725 

liborta 726  1 

mfa,  new  species 725  I 

anbcoatata 725  ' 

tristis 725  i 

DipsM 312  I 

antalns 755  i 

Diptera 887  ' 

DlsargidiD 66  I 

new  family •       09 

Bisargna,  new  genns 60 

Dlscomedusse 611 

Discopyginao 166 

Biscopjme 165 

Disparonenra 141 

abbotti,  new  species. . .  121, 140, 141  i 

delia 141 

matata 141 

Bubnodalis 141 

DistichodontiniB 199,209 

Diatichodna 199,215  I 

fljgyptins 209,213,214  | 

kammar 200  ' 

niloticus 209,214 

Distomospira 3 

bilamellata,  new  species  ...  4 

Doleromya 657 

fallax 670 

pallida 662.668,670 

Dorialytna 642 

Borsalis 148 

Doryhamphin® 158 

Dorybampbini 158 

Bovejnca 628 

Dreata  flavinata 252 

DromadldR> 515,519,524,527.540 

Dromas  ardcola 515, 519. 524, 527,  540 

Dryas  leda 762 

Dryobatea  anrioepa 496 
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Dryobates  himalayensis 495 

m^jor  lencoptcrus 587 

pabescens 547 

roeridionalis  517 

nelsoni.    new   sub- 
species  549, 550 

Dryolimnas  abbotti 520,540 

aldabranaa 528,540 

cnvicri 540 

Daomitns i 252 

kilimapjarensis,  oew  species . . .  252, 279 

DysgoniidiB 256,271,767 

Dytiscide 703 

Eagria 763 

astoria,  new  species 763 

Ecbocerua 79 

dentiger,  new  species 79 

recarvatoa,  new  species 80 

Edolins  forflcatua 643 

Eichlioff,  William,  on  Korth  American 

scolytid  beetles 605 

Eisen.  Gustavo,  reptiles  collected  by 117 

Elacate  americana 218,219 

atlantica 219 

bivittaU 219 

Canada 219 

faloipinnis 219 

malabarica 219 

motta 218,219 

nigra 219 

nomenclature  of 217 

pondiceriana 219 

Elacb  istinie 84 1 

Elaterida) 705 

Eligma 765 

Iietepicta 765 

EUiptosomaU 2J3 

Ellisia  longicandata 543 

Elopomorphus 202 

EmberiEacia 465 

stracbeyi 465 

fnoata 463 

godlewskii 578 

lencocephala 466, 578 

luteola 678 

schoeniclus 578 

stowarti 468 

Emerald,  Canivet's 629 

Empetrichthys 224 

EmpidiB,  North  American,  rtwision  of. . . .  387 

Empimorpha 388 

new  genus 396 

comantis,  new  species 396 

Empis 397 

agaathus 397 

avida,  new  species 405 

captns,  new  species 405 

olaasa,  new  species 401 

comantis,  new  species 402 

compta,  new  species 405 

genicnlata 397 

galosa,  new  specioH 408 

humile,  new  species 408 
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Eropis  levicula,  new  species 406 

loripedis,  new  species 400 

manca,  new  species 406 

otiosa,  uewepecies 407 

ravida,  new  species 403 

sociabilis 397 

tenebrosa.  new  species 404 

tersa,  new  species 404 

valentis,  new  species 402 

virgata,  new  species 408 

Encarsia 635  ' 

aonidlie,  new  species 036 

planchonisB,  new  species 635 

Encyrtinro 630 

Encyrtus 636 

cb  ionaspidis.  new  species 637 

cyanifrons Q8 

flavuB ^-.-  flTO 

liclitniia».B>y  ipwifiw 636 

ylartinniin  nrw  npnrinn 637 

solidus,  new  species 638 

tachardiSB.  new  species 637 

Endostomus  plicicollia 713 

Enicunis  maculatas 481 

EonomidfD 256 

EnoplenjpiB 388  i 

cinerea 388  | 

Entedonina) 642 

Ephelida 72.5  ' 

Ephippmm 21   j 

Epicyrtus 215  ' 

Epilacbnacbrysomelina 704 

pnnctipennis 704  ! 

Epimorpha  65  | 

Epigbra^mopbora  arnheimi 6  ' 

arizonensta.  new    spe- 
cies   1 

hachitana.  new  spedes  2 

magdalensis 2  | 

Epistictia  qnadripunctata,  new  species . .    606, 71 2  I 

Epouina 232 

Ereunetcs  occidentalis 656 

Eriococcns 644 

rhodomyrti 638 

Eronia 245,263,782 

dilatata 245.263 

leda 762 

Erythricbthini 207 

Erytbrinj 206 

ErytlirinidsB 205.206 

Erytbrinina 207 

Erytbrininro    207.208 

Erytbriniformcs 207 

Erytbrinold  fisbes,   diflereuiial  charac- 
ters of 205 

Erytbriiioidei 206 

Erytbroides 206 

Erythrinus 208 

tinitspniatus 208 

Ery  thromnchiis  leguati 540 

Escaryus 71 

phy  Uopbilus 71 

Esocea .' 172.175,178 

Esocetini  175 

EsocidsB 172,177.178 


Esocidi.... 
Esociens . 
£«oeinie . . . 
Esocoidei. 
Esos 


Page. 
177 
178 
178 
223 
168 


Esox 167.168,174,178 

beloue 167 

brasilieusis 1(7 

gymnocepbalas 167 

hepsetus 167 

lucius lej 

osseus «^^        B0 

Tolpes ^- -— «—         167 

spbynena -^ Iff? 

167 

.  178 

btrelda  astrild 518,544 

Eubolia,  sp 257 

Eucbelia  amanda 766 

Eadistemma 3 

Euetheia  oli vaeea  pnsilla 630  * 

omissa 685 

Eubybas 888 

newgenus 437 

Enleptorhampbus 177 

Eanidia,  dabious  species 7M 

EapelminsB 641 

Eupezns  natalensis 713 

EupbiEa  irldipennis 140 

Euphajdra 237,262,752 

neophron 237.282.741.752 

Eapbonia  affinis 631 

allied 631 

birundinacea 631 

swallow  billed 631 

Euplectrua  641 

cey  lonensis,  new  species 641 

farnius 641 

Euplcea 268 

dorippus  var.  klugii ^9 

mitra 266.279 

ocblca  . ; 743 

Enproctis  fVaterna*. 642 

Eapsycbortj'x 651 

sp 683 

pallidns,  new  species 657 

sonnini 657 

Eurydesmns 85 

pro  parte 83 

cafl^arias S3 

compactilis 91 

falcatus 91 

laxus 87 

laridus 88 

rooasambicns  . . . : 88^  92 

oxygonus 89. 91,  tt 

Eiiryope  bates! 711 

Euryphene 732 

cocalia 752 

senogalensis 752 

Eiirytela 236,261,751 

dryope 236.741 

hiarbas 236,741  751 

ophione 236.261.741  751 

Enry stomas  glaacurns 525, 534, 512 
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Enaeapns 639 

EaMmla  superba 764 

Eosemlon 639 

Eustocbaa 642 

Euterota 644 

Euxantbe 752 

wakefleldii 752 

EvermaoD.  B.  W.,  on  new  pipefish 113 

Excalfactoria  cbineDsia 541 

ExoceitloB 175.178 

Exoca-tirtae 172.173,175 

Exoco'tiformes 176 

Exocrjetiniii 1 76 

Exocoptini 172 

Exocretus 168,171,172,173.176 

Bxolbecinas 646 


Falco  albignlaria 628 

eleonorsb 642 

fusco-csBnileacens 628 

gracilis 542 

minor 542 

newtoni 542 

peregriniia 542 

punctatns 542 

regulua 571 

aparvenna 661 

aubbuteo 454 

tinnuncuina 455,571 

Falcon  aplomado 628 

wbite-lhroated 628 

Falconida) 453, 513.  533, 542, 570, 661 

Fancbon 518 

Feroma 223 

Ferrnginoua  pygmy  owl 663 

FidoDidiB  257 

Fimbriotorpodo 163,164 

Fishes,  acantboptery gian 217 

obaracinoid 199 

and  erythrinoid 205 

of  genus  Cbaracinos 213 

Tetragonopterua 225 

poBcilioid 221 

serranoid 567 

synentognathoas 167 

Teuthis  applied  to  genus  of 179 

Flammant 529 

FLit  Island,  birds  from 518 

Fleas,  sand,  collected  at  Newport 593 

Floricola  longirostris 682 

Florida,  beetles  from 79,80 

fossi  Is  from 22.  23, 24. 25. 27, 31, 32 

pipefish  from 115 

Flycatcher,  beardless 630 

derby;  kiskadee 629 

Giraad  s ;  1 1  tile  kiskadoe 629 

Lawrence's 630 

Flying  fishes 171,174 

Fodiator 

Foptens 

Fork  tailed  flycatcher 

Formicarius 

Formicariidm 


Page. 

Fossils  from  Southern  Unitcid  States 21 

Foflsula 324, 326, 327, 332 

balzani 324 

Foubete 531 

bffiul 521 

Fondia  aldabrana 538,544 

flavicans 544 

madagascariensis 514, 518, 544 

Francolinua  chinensia 541 

pondicerianus 541 

Fregata  aquila . 654.683 

minor 522.520  532,541 

ariel 616.519,541 

Fregatidw 616, 519, 522, 52J,  532. 541, 654 

Fregilupus  rarins 544 

Frlngillida) 460.518,544,573,676 

Folicaatia 502 

newtoni 540 

Fucua  nodosus 623 

vesicnloBQS ^ 623 

Fundolinffi 223.224 

Fundulns >...         SEl 

Furnariidd) ^ 074 

Fusca-fratema 728 

mgosa 727 

Fusus 11,12 

mfocaudatas,  new  species 12 


GabiUotia 318 

I                     pseudopsis 318 

Galapagos  Arcliipelagn,  new  birds  from . .  203 

Gulerida  cristata  l>oy sli 468 

magna 580 

Gallinago  solitaria 591 

Galltnula  chloropus 502,512,540 


pyrrhorhoa. 

sp 

Gallus  ferrugiueus . . . , 

gallus 

Gambusiina) 

Gammandse 

Gammarua 


177 

213 

672 

652 

673 

Formiclvora  intermedia 673,684 


540 

540 

525 

541 

223 

593 

5D3 

Garfishes 168,170 

Garrapatoro 665 

Garza 655 

Garzetta  candidissima 655 

garzetta ? 641 

Gasterotokeus 155 

Gastoropelecas 213 

sternicla 213 

(Gasteropoda 736 

GasteroHteus 217, 218 

aouleatus 023 

bispinosus 623.  624 

conadns 217,218 

gladiunculus,  from  the  coast 

of  Maine...  623 

GaHtrotokeinro 158 

Gaulin 527 

(JavUin 061 

Gegeues 270 

gemella 270 

poutieri 270 

Geginus  squamatos 495 
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Geological  Snrvey ,  fossils  collected  by . 

Geometrsc 

Geometridfe 

Geopelia  striata 


Page. 

21.30 

256 

278 

542 

Geophilida? 69,61.62,63,85,66.72 

Geophilas 60,03,04,72,74.75 

acurainatQS 74 

KttenuatQB 59 

bipuncticcps 59 

carpophagas 60, 72 

cephalicas 59 

ferrngineus 60, 61 

74 
75 
59 
75 
74 
59 
59 
291 
293 


fla  vidua. 

foveolatns 

georgianas 

lineari  ^ 

loDgicornis 

perforatus 

riibens 

Georgia,  authopliy llite  from 

GeoBpisa  fatigata,  new  species 

intermedia 

raagnirostris 

pacb jrhyncha,  new  species. 

dtrenua 

Geothlypis  bairdi 

beldingi 

cucallata 


293 
293 
293 
119 
119 
119 
flavovelatas,  new  species 119,631 


Geranospiza  nigra ■ 

G  ilbertia 

Gibbon ,  Lieutenant,  fish  collected  by 

Gibbosns 

Gibbula  niitis 

Gill,  Theodore,  notes  on  Cephaleutherns . . 
on    application    of   namo 

Teuthis 

characiiinid    and    ery- 

tbrinoid  fishes 

characinoid  fishes  with 

ctenoid  scales 

fishen  of  genus  Chara- 

cinus 

Hypoploctrodes 

nomenclature  of  poecih- 

oid  fishes 

nomenclature  of  Uacbi- 

..  centron 

nomenclature  of  Seym- 

nus 

nomenclature  of  Tetra- 

gonopterus 

OrectolobuH  or  Crosso- 

rbinus 

Plect  roplites 

proper  name  of  Gun- 
nels, or  biitterfishes. . 

serranoid  fishes 

torpedinidiD  or  narcoba- 

tidaa 

sy  nen  tognathous  fishes 
syngnathid  and  hippo- 
cam  pid  fishes 

Ginglymostoma  cirratum  . 


628 
567 
201 
213 
45 
195 

179 

205 

199 

2!3 
567 


225 


211 
567 


147 
567 


161 
167 


153 

211 


Gbfcbaris 297, 309, 310, 322, 325, 326,  332, 334.  336 


Pag«>. 

Glabaris  anaerina 323 

bridges! 333 

granadensis 332 

latomarginata 322 

leotandi 333 

membranacea 322 

sinuata 323 

strebeli 323 

t«nebricosa 322 

trapezialis 322,323,333 

wymani 323 

Glareola  ocnlaris 540 

GlareolidfB 540 

Glaucidium  phalsBnoidoa 628.  663 

Glaucis  hirsntus 682.684 

Glaucous  blue- winged  tanagcr 678 

Glochidium -297,327,342 

G  loriosa  Island,  bird s  from 509, 524 

Glossophaga 779, 780 

soricina 779 

TiUosa,  new  species 779. 780. 781 

Glossophagss 780 

Glossy  grassqnit 677 

Gnophodos 743 

diversa 743 

Gobioldes 150 

Godartia  wakefieldii 752 

Golden  beetle,  new,  from  Costa  Rica. 77 

Goldfinch,  Mexican 630 

Goloodrina 678 

GomphodesmidsD 83 

Gom-phodesmus 83 

castaneus 82,83 

Gomphus  cognatus 136 

GonatocerinsB 643 

Gonatocerus 642 

Gonepteryx 278 

nepalensis 278 

Goni  bregma  tido) 65 

new  family 66 

Gonibregmatus 06 

cumingii 06 

Gonionarce 164 

Gonodela 256 

Icilimanjarensis,  new  species 256, 279 

maculosa 257 

rhabdophora,  new  species 256,279 

sp 257 

1   Gorgopis 253 

abbottii.  new  species 253. 279 

Graceful  mocking  bird —         6SD 

I  Gracnlns  graculus 450,572 

I  Gray  footed  hylophil us 678 

j  Gray  kingbird 672 

I  G  rammiconotus 176 

Grammodes 255,271 

I  stolida 256.271 

Grandidieria 308 

G  rasaq  uit,  Mex  ican 630 

Ground  dove 669 

warbler  from  eastern  Mexico 1 19 

Gmndnlus 208 

Guacharaca 658 

1  Guanaguanare 653 

Guanta,  birds  observed  at 681 
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Gaara 

Gnaraguao 

Goarame 

Guayamato 

Gantber,  A 

Gulls 

Gunellus  crassiapina 

macrocephalns 

Gannelli - 

GuDncUini 

Gunnellifomies 

GnnnellopB  roseus -  -  - 

Gunnelliia 

GuDDcU,  proper  name  of 

Gygi»  alba 510,  SIS,  518, 519, 520, 

Gymnelia  iuiberbis 

Gyninopleurna  tbalaasinus 

vircns 

Gymnopygecoquilletti,  new  species 

new  genus 

hopllaBformia,  now  species.. 

•  pyama,  new  species 

Gymnoacops  insularia 

Gym  iioatinopa  montezumze 

Gymnotorpedo 

GTnanisa 

isis 

Gypaetua  barbatua 

Gyriniclas 

Gyrodea. 

duplineuaia,  new  apeciea 

Gynidiaca 

Gypa  himalay enats 


Page. 
656 
601 
658 
07C 

179,  545 
051 
150 
ISO 
150 
150 
150 
150 

147,149 
147 

527,  530 
151 
707 
707 
724 
723 
724 
724 

£09,542 
G30 

163,164 
251 
251 

454,  571 
703 
44 
45 
44 
453 


Fag& 

Hawk,  gray-tailed 628 

Mexican  black 028 

Heleodytea  nucbalia 682 

HelicidaD 1 

Heliconiaa 683 

Helmitheroa  vermi  vorua 031 

Hemerodromia 388 

analytical  key  to  apeciea  of  391 

captua,  new  apeciea 391 

rogatoria,  new  apeciea 392 

Hemianax  epbippigerua 138 

Hemicbelidon  aibirica 493 

Homicleus  adaperaulua 705 

Hemiodaa 207 

nemirhompbiformea 177 

HemirhampbinsD 177 

II  omirbampbodon 177 

Ilemirbamphaa 167,172 


Habrodeamns 97 

aculeatua 98,111 

bartmanni 98 

iiPtua 07 

Hadenalittoralia 270 

Hadenidro  253 

Haliaeetus  ieucoryiibus 454 

vociferoidea 542 

Halllcbthya 153 

Halocypaelus 176 

Haraanumida 237.752 

daidalua 237,741,752 

Haniinca  pompbolyx,  new  apeciea 32 

HaplocbiliniD 223,224 

Haploatemma 3 

mcamaii,  new  apeciea 4 

Hares,  new  aubgenua  and  aix  new  apeciea 

and  aubapeciea  of 551 

Hariuandia 307 

Harmodeamua 83 

niteua 83 

Harpnrua 183,187 

Harrison,  Benjamin,  notea  on  craba  by  . .  371 

Haatula 33,34 

boustonia,  new  apeciea 34 

inornata,  new  Bi)ecie8 35 

simplex 37 

venuata 33 

Hawk,  black  frog 628 


ap. 


177 

644 

644 

632 

71 

75 

71 

115 


Hemitclea 

bracbycyttari,  new  apeciea 

Hemiura  leucogaatra 

Henia 

bicarinata 

devia 

Henahall.  J.  A,  fiahea  collected  by 

Hepatua 179,180.181,184,187 

Cauda  fronteqne  Inennibua 179 

mncronercflexo    utrinque  propo 

candam 179 

Heplalid* 252 

Hepialaa 252 

kcnise,  new  apeciea 252, 270 

Herodiaaalba 589 

Herona 651 

Herpsenia 263 

eripbia 263 

Heapagariata 247 

interlecta 247 

Heaper  ia 764 

agy  11a 764 

borbonica 246 

galenua 246 

bottcntota 246 

philippua 241 

pontieri 270 

Heaperidae 240,270,763 

Heti'rery  tbrinua 208 

Heterocera 229, 247, 264, 270, 278, 764 

Heteroderea  apiaaus 705 

H  etorognatba 205 

Hioroptera 195 

Hilara,  analytical  key  to  apeciea  of 394 

cana,  new  species 395 

jobusoni,  new  apeciea 395 

tranafaga 394 

virldla,  new  apeciea 395 

Hilarimorpha 388 

Himantariida',  new  name 66, 67 

Himantariam 63,67,68 

gabrielia 67, 69 

striatum 69 

tasniatum,  new  apeciea 68 

Himantopna  bimantopna 591 

Himantoaoma 69 


Digitized  by  VjOOQ IC 


798 


INDEX. 


Pag©. 

HimaDtosoma  ty  Diciim 69 

HiimatisniUA  te^sulatus 712 

HopialidaD 252 

Hepialud 252 

Hipparchia  aj^lerope 713 

Hippocampi li>8 

HippooanipitI  fishes 153 

Hippocampida; 153,154,155,158 

Hippocampidi 158 

Hippwam  pi  formes 158 

Hippocampina 159 

Hippocampinw 159 

Hippocampini 153,154,159 

Hiiipocampiis 154, 155, 1 59 

Hinindioidro 494, 52C,  535, 543, 587, 078 

Hiruudo  cashnieriensiB 494 

iirbica 494,587 

Hispa  acanthina 711 

quadrifida 711 

Hister  rnbustug 704 

HiBterida^ 704 

HobDel,  Lieut.  Ludwig  von,  lepidoptcra 
collected 

by 269,741 

Coleoptera 
collected 

by 687 

Holcopelte 642 

Holland,  W  J.,  un  lepidoptera  collected 

in  East  Africa 741. 

lepidoptcra  from  Eaat 

African  islands 285 

East  African  Lepidop- 
tcra   229 

lepidoptera    from 

Kashmir 275 

lepidoptera  from  Som- 

aliland,  East  Africa.  259 
lepidoptera    from 

Tana  River  region . .  259 

Holospira 3 

arizonensis 3 

bilamellata.ncw  species 3,4 

crossei,  now  species 4 

elisabetha) 3 

fioldfussii 3,4 

goniostoraa 3 

mearnsii 3, 4 

microstoma 4 

piloceroi 3 

pilsbryi,  new  species 4 

roemeri 3 

tryoni 3. 4 

veracni7iinna,  new  species 3,  4 

Homalaiutegricoliis 712 

Homaiopoda 610 

cristata 640 

Ilondanu4,  armadillo  in 345 

Hoplerythrinus   208 

Hoplouyx  afer 713 

impancticollis 713 

Hornblende 289 

asbestos-like 285 

Horornis  pallidus 479 

Botten  tota 246 


Pae«. 
Howard,  L.  O.,  on  parasitic  bymenopter- 

ous  insects 933 

Hybos 437 

sloBsono!,  new  species 437 

Hybosonis  nitidus 708 

Hydra 736,738 

Hydrae 736 

Hydrargyra. 208 

Hydrocbares  rufifemoratos 703 

Hy drochelidon  lencopareia 501 

H^-drocyon  forskalii 209 

Hydrocyonina) 199,209 

Hydrocyon  ini 206 

Hydroids 737.738,739 

Hydromodusae 736.738 

Hydrophasianus  cbinirgas 501 

Hydrophilida; 703 

Hydrous  an tbopfay Hi te 286 

Hylastes  altemans 606 

cavernosas 606 

pinifex 605 

porculus 606 

rufipes 60!? 

sslebrosus 006 

soobinosus 606 

Hylesinas 607 

aculeatns 607 

erectns 606 

fraxini e07 

imi)erialis 607 

opaciilus 605 

pruinosas 607 

sericeus 606 

trifolii 606 

Hylupbilus  ferrugincifh>na 6T9 

flavipcs 679 

griseipcs,  new  species 678 

luteifrons 679 

Hylurgos  scabripennls 606 

snbcostulatus 606 

Hymenia 258,27:1 

fascialis 258 

recurvalis 273 

Hy  raenoptera 633 

Hypanartia 235 

bippomene 235 

Hypanis 236,282,751 

ilitbyia 236,262.741,751 

Hy  |)ena 256 

ap 256 

Hypenidw ?56 

Hypninae 16!i 

Hypnos ^ 165 

Hypolimnas 237,262.267.751 

anthedon 282 

roisippus. . . .  237, 262. 265, 267, 741, 751 

wahlbei^i 262, 751 

Hypolyca;na 241, 268 

phillppas 241,268 

Hypopyra 254 

Hypopyrida)    254 

Hy poplectrodes , . .  567, 568 

Hyporbampbus 177 

IIypotrt>nidca  pectoralis 540 

Hypothcnemus 608 
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HypothenemaB  emdltas G08 

flypsidffi n* 

fiypsipetes  psaroidea 492 

Hypuroptila  baffoni 682, 684 

Hyria 295,296,297,315 

corragata 299 

HyrianjB 296 

Hyridella 296 

Hyreas 755 

lingeuB 755 

lanthia  rafllata 486 

Ibidid® 530,541 

Ibidorbyncha  atrutberaii 59 1 

IblHabbotti 530,541 

bemieri 541 

Icbnenmoo  idse 633, 644 

IctlEtUB 198 

IcleridsB 674 

Icterus  curasoSngis 675 

fTularis 630 

icterus 074 

xantbomas 675 

carasoensis 675 

Idmais  castalis 243,759 

venosa 759 

Iheringella 324, 326, 332 

Ilattia 271 

octo 265,271 

Imniacalatiis 213 

Inaria 262 

Insects,  reared  parasitic  hymenopterous, 

from  Ceylon 633 

two- winged 387 

Intermediate  ant  wren 673 

Ipbigenia  brasiliana 15 

Iridea 296 

Iridina 295,296,297,321 

trapesialis 322 

IridinsB 291 

IridiniiliB 296,321 

Ismene 247 

chalybe 247 

forestan 24  7 

Isocardia 17, 324 

Isochroa  cbumeigutta 705 

Isodesmus 90 

immarginatus 99 

Isox 168 

Italy,  amianthus  flrom 292 

se  rpen  tine  from 292 

Ithoniias 683 

Ivory-bill,  Guatemalan 629 

Ixooincia  borbonica 543 

crasairostris 514, 518, 543 

madagascariensis 543 

rostrata.  525.535,543 
oliyacea 543 

Jacana,  Ikl^xican 628 

spinosa 028 

Jacanidifi 501 

Jackrabbit,  GaiUard's 560 
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Jackrabbit,  Rio  Grande 558 

westemdesert 564 

JtfViis 180 

Jay,  brown 630 

JeUy-fishes 733 

fossil,  from  Middle  Cambrian 

terrane 611 

JenynaiimB 223 

Jolya 317 

Jorobene  Range,  coleoptera  from 687 

Judd,  Sylvester  D.,  on  throe  species  of 

sand  fleas  (amphipods) 593 

Jngulares 147 

Julodis  boebnelii 705 

Junonia 235,261,267,749 

almana 750 

asterie , 750 

boopiH 235,741,750 

oebrene 236,741,749 

clelia 235,261,267,741,750 

elgiva 236,750 

orithyia 235,261,749 

Jynx  torquilla 496 

Kashmir,  birds  collected  in 451 

lepidoptera  from 275 

Kendall.  W.  C,  on  new  pipefish 113 

a     new     stickleback, 

from  coast  of  Maine .  623 

Keith,  John,  coleoptera  presented  by 77 

Kilimaivjaro,  lepidoptera  from 232,236,239 

odonatafrom 121 

Kingbird,  Conch's 629 

Kingfisher 169 

ringed 629 

Kingflshes 170 

Kiskadee,  bread-billed 630 

Kuhlia 667 

Laccoptera  ferruginea,  new  species 696, 711 

Lachnocnema 754 

bibulus 754 

Lachnop  tera 234 

ayresii 234 

var.  abbottii,  new  va- 
riety   234 

Lachnostema 728 

alpina 726 

blpartita 729 

boops 726 

difflnis 729 

dubia 727 

elongata,  new  species 725 

errans 727 

Araterna 729 

grandior,  new  species 727 

minor,  new  species 728 

nova 729 

par va,  uo w  species 726 

quadruta 728 

rugosa 728 

rugosloides,  now  species . . .  728 
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LachrymosuB 306,334 

Latlak,  birds  collected  in 451 

Lagas«e 531 

Lagria  aeraginea 714 

plebeja 714 

villosa 714 

LagriidfD 714 

Laguayra,  birds  observed  at 683 

Lalage  newtoni 543 

rufiventer 543 

Lamnuny  X 61 ,  74 

camiolensis 61, 74 

castaneiceps 61 

gigas 61 

Japonicna 61 

IconeDsis 61, 74 

iiiaxillaris J 61 

panctifioos 61 

punctilabmm 61 

spissus 01 

to.nuiculu8 61 

J^anipyrida) 706 

Lance-tailed  niauakin 672 

LanJidro 473,543,581 

Lanius  ery  thronotua 473 

homeyeri 581 

isabellinns 681 

Laotira,  new  genus 613 

Cambria,  new  species 613, 614 

Laridie  . .  501, 510, 515. 518, 519. 520, 524, 526, 539, 653 

Lams  atricilla 653 

ridibundas 501 

Larvse,  lepidoptcrons 633 

Larvivora  brunnea 492 

Liwidium...  297,827,342 

Lasiocampidoe 250,765 

Laugbing  gull 653 

Lawrence's  gnatcatcher 681 

swift 668 

Least  tern 653 

Lebias 221 

calaritana 222 

linoato-punctata 222 

nigro-punctata 222 

sarda 222 

LebiMsina  Mmaculata 208 

Lebiasinintc 208 

Leoauium  coffeic 634 

heaperidum 636 

piperis 636 

viride. 634 

LechuKa 663 

Leguminaia 813, 314, 328, 339 

Leila 296,323,332 

blainvilleana 323 

csula 323 

LeiogastriformeaT- 206 

Lepido<leHnia,  now  genus 311,330 

Lepiduptera  collected  in  East  Africa 741 

from  Eastern  A  frica 229 

Kasbniir 275 

Tana  Rivej  region 259 

Somali-land,  East  Africa         259 

Lepisoatens 167, 168, 173 

Lepista 243 


Pa«e. 

Lepista  limbata.. 218 

pandula 248 

Lepomia 176 

Leporinns  elongatns 209 

Leptoby  rsns 5 

Leptopeza 435 

compta,  new  species 435 

Leptopoecile  aopbJiB 473,581 

LeptosomuH  discolor 512 

gracilis 542 

Leptosomatida) 542 

Leptotila  insularis,  new  species 659 

ap 682,683 

verrcanxi 659 

LepuB,  analysis  of  three  subgenera  of 551 

aquations 551 

arizonse  raigor,  new  subsMccioA 557 

minor,  new  subspecies  . . .  554, 557 

bachmani 556 

brasiliensis 651 

califoruicns 562 

callotis 444,558 

cinerascens 551, 566 

gaillardi,  new  species 560 

melanotis 562, 565 

merriami,  new  species 444. 558 

pinetis 566 

sylv^aticus  bachmani 556 

liolzneri,  new  sub- 

Apocies 554 

nuttalli 556 

pinetis 55C 

ijexianus 444,558.563 

deserticola,  new  sub- 
species          564 

eremious 564 

grisens,  new  subspecies.  562. .'>65 

Les  Acauthures 183, 187 

Acanthurus 187 

Curimatea 203 

Placates 218 

Gonnelles 149 

Leiches 192 

Si^ana 183 

Sc/ombr6sooea 176 

Theuthies 187 

Tetragonopt^res 215, 225, 227 

Leucaniidro 270 

Leucoma 250 

tavctenais,  new  species 2S0 

Leucosticte  brandti 462,574 

Lil>eliulaanalisct  terminal  IS 121 

barbara  ? 132 

brachiale 145 

brachlalis 130 

desjardinsii 134 

edwardsil 143 

erytbnea 125 

ferrugaria 125 

flavoscens 121 

flavistyla 144 

lefebvrei .*...         lU 

limbaU 121 

manriciana 121 

parvula 144 
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Libellala  rubrinerriH 144 

sabina 132 

sanguinea 143 

Bpawhallli 121 

trinacria 145 

Tiridula 121 

wrightil 134 

LibeUulina 123 

Libythea 276 

leplta 276 

Libytbreinao 276 

Lichenopteryx 250 

clespecta 250 

Liehtenaia koel>eloi 637,640 

Limaci  s 642 

Limacmlichr 251 

Limeatone,  sopchoppy 22 

Limnas  klagii 229, 742 

Limnobicniia  f  aacas 503 

Limniea 295 

Limopais  compreasua,  new  species 16 

Lindonia  cognata 136 

Linell,  Martin  L.,  on  new  species  of  cole- 

optera. 721 

coleoptera    collected 
on  the  Jombene 

Bango 687 

coleoptera   collected 

on  Tana  River 687 

golden    beetle    from 

CoBta  Rica 77 

Linotisnia 73 

acuminata 74, 75 

craasipes 73 

maritima 75 

Liparidffi 250,765 

Liatrochelns  polcber,  new  species 730 

LithobiidiB 63 

Li  tboel  a  pandula 248 

LithosiidcB 247,270,765 

Litns 642.643 

enocki,  new  species 643 

Loncherea 651 

Lopbobranches 156 

Lophobranchii 154,156 

Lopbobranchs 153 

Lophopborus  refalgens 500 

Lopbopsittacus  mauritianus 542 

Lophostethus 264 

dtimolinii 264 

Loro 664 

Lorioaria 1 80 

Lucas,  Frederic  A.,  on  tbe  cranium  of  Pal- 
las'  cormorant..  717 
the  procnialidie . . .  605 

Lacia 263 

bibolus 263 

LnciidiD 172 

Luciola  cisteioides 706 

Lucius 167,168 

Lapa  belDcosa 349 

diacantha 349 

hastata 350 

pelagica 350 

sayi 350 

Proc.  N.  M.  95 51 
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Luperus 711 

Luteolus 337 

Lycsena 238,263,267,276 

sp? 268 

asopus 267, 755 

bffitica 239,263 

erschofSi 238 

exclusa 239,755 

gaikn 238,263,268,754 

galathea 277 

kama 207 

lucidft 238 

mahallokotena 754 

m  edon 276 

mothymna 238 

moriqna 238 

omphissa 277 

osiris 754 

palemon  .* 239,263 

parsimon 238 

perpnlchra,  new  species 239, 279, 755 

telicanns 238,268 

Lyccenesthes 241 

larydas 241 

lemnos 241 

sylvanus 241 

Lyceenid© 237,263,267,276,754 

Lycus  in  termed  ius 706 

Lymexylonida) 706 

Lj-mnobelns.; 178 

Lytta  nyasaensis 715 

vittipennis 715 

Macariidae 266 

Maerochilus  Ingubris 703 

Maorodon  malabaricus 208 

tareira 208 

trahira 208 

Macroglossa 247 

hirnndo 247 

trochiloides 247 

Macrognathus 178 

Macrothemis 124 

Macrotoma  ooelaspis 136 

fuliginoaa 709 

Maculosa 257 

Madras,  chilopoda  from 69 

Majaquens  eequinoctialia 540 

Malachiida* 706 

Malapterurus 162 

Malaoopterygii 175 

pharyngognathi 175 

Mammals,  new,  from  Mexican  Border 443 

ManioU 275 

kashmirica 275 

Man  -o'  -  war  bird 654 

Mantipeza 388,392 

pallorid,  new  species 392 

Margarita 9 

liHt  of  birds  observed  at 049 

Margaritan  crested  quail 657 

dove 659 

grackle 675 
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Hargaritac  green  heron 055 

Margaritana 297,300,303,310,324 

cornplanata 303, 306 

confragosa 303,806 

elliotti 310 

clliptica. 310 

bildrethiana 306 

bolstouia 306 

margaritifera 303 

monodoiita 306 

rngoaa 303,305,306 

tombigbeensis 310 

Margaritanaa 305 

Margaroperdix  niadagaacariensia 541 

Marginalia 307 

Marptodeamus 83 

chanleri,  new  apeoiea  . .  63, 95, 110 

new  genus 93 

Maryland,  anthopbyllite  fromA 201, 292 

aabeatos  from 291 

myriaiMxla  from 00 

Mascarinns  maacarinas 542 

Maakellia  zonata 639 

Masaaohusetta,  asbestoa  from 285, 291 

Maatacenibeliformea 178 

MaeUcembelua 168.178 

Maynardia  pineria,  new  siteciea 6 

Meams,  Edgar  A.,  on  hares 551 

jack  rabbits  collect- 
ed by 444 

mammals,  new 443 

Mecistocephalis  camiolensis 74 

Mecistocephalus 60, 61, 63, 72, 74 

attenuatus 61,72,74 

breviceps 61 

camiolensis 74 

folvus 59,60,61 

limata 61 

limatus 61 

nielanonotus 61 

microporus 61 

quadrata 61 

MednasD 611,736,740 

Cambrian  fossil,  plates  of 61 5-616 

Megacephala  regalis 702 

Megacyttarus 388 

Megalestris  antarcticus 510 

Megarhynchus  pitangua 630 

Megascops  brasilianus 662 

rutilus 542 

Megethmns 61,74 

microporus 74 

Meghy  perus 388, 435 

ocoidens,  new  species 435 

Meinertia 72,74 

Meladorma 218 

nigerrima 218,219 

Melanerpes,  fip 684 

aurifrons 666 

subelegana 666, 668 

neglectus 668 

wagleri 668 

Melanitis 230,266,743 

diversa 743 

fulvescens 266 


P«ge. 

Melanitia  leda 741 

var.  fulvescens 266 

Bolandra 230,259.743 

Meliphagl<la> 514.526.537 

Melitonoraa  sobrina 710 

Melitea 276 

balbiU 278 

Melixanthus  iroroaculatus.  new  apecies  . .  001, 710 

Melodea  pectoralis 4K5 

Meloida) 714 

Meracanthoides  cupreolineatns.  new  spe- 
cies     ..  696.713 

new  genus 698 

Meropidse 497,543 

Merops  apiaater 497 

supercilioans &13 

Merrill,  GeorgeP.,  on  asbestos  and  asbesti- 

form  minerals 281 

Menila  atrogularis 487.543,586 

(?)  bewsberi 513 

castanea 486 

grayi 632 

morula    intermedia,  now  subspe- 
cies   5^ 

maxima 486.585 

unicolor 487 

Mesocanthus 67,70 

albns 70 

MetiO^DAi  D<)^  go°*^s 765 

chanleri,  new  species 766 

Met»rctla 250 

inoonspicua,  new  species 250. 279 

Metastoma 3 

croaaei,  new  species 4 

pilabryi,  new  species 4 

Metoponia  pusilla 4© 

Mexican   border  of  the  United  States, 

hares  from 551 

Mexican  border  of  the  United  States,  new 

mammals  from 443 

Boundary,  mollusks  from    Sur- 
vey of 1 

tinamou 627 

Mexico,  eastern,  ground  warbler  from  ...         119 

mollnaksfrom 4,6,13 

Miathyria 124 

Micraslur.  black  and  buff 628 

melanoleucua 628 

Mierocerus  spinigor 715 

subcaudatus 715 

Microciohla  aoonleri 481 

Microdontia 308 

Microgasterinae W7 

Microphorus    ^^ 

ravid us.  new  species 409 

MicropodldiB 497, 514, 534, 543, 587, 668 

Micropus  apus 554. 543 

pekinensis 497.587 

Milvulus  tyranuuH 672 

Milvns  irgyptins 525,533,542 

molanotis 454 

Mimida? «^ 

Mimoflesmus W 

parallelus 

Miuiua  gllvus 


99 
680 
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Mineralii,  asbestiform 281 

Mira 839 

Mitchell,  J  D.,  moUusks  collected  b3' 6 

Mobula 185.198 

Modiola  capax 18 

Mohnia  frielei 15 

Molif^Desia 221 

MoUusks  from  Mexican  Boundary 1 

new .  from  west  coast  of  America  7 

Molothrus  ater 676 

Molpastes  leucogenj-s 492 

Monactylia 150 

Moncelia 320 

Monia 21 

MoDoceroa 183 

liODOGondy  Ilea 313, 323, 324, 326, 332 

compreaaa 307 

foBsicuIifera 324 

guarayana 323 

mardinensia 314 

Monticolasaxatihs 488,586 

Montifringilla  adamni 462 

alpicola 674 

sordida 462 

Moriquite 663 

Morouopsis •. 567 

Morpbos 683 

Motacillaalbadukhunensis 580 

canpestris 536, 543 

hodgsoni 468 

maljnope 468 

persouata 468,580 

MoUcillidiB 468, 536. 543. 580 

Moita 217 

Mouse,  San  Clemente 446 

Texasgray 445 

tomillo 445 

Mozambique,  diplopoda  from 88 

Munia  punctulata ^. .         644 

Murbach,  Louis,  on  the  urticating  organs 

of  sea  nettles Ti3 

Mnnenoides 147.149 

Musicapa,  (?)  sp 535,543 

grisola 687 

Muscicapidte  (?) 493. 614, 535, 543, 587 

Mussels,  fresh  water 295 

Matela 296,297.310,317,319,320,329 

arietina 320 

dubia 319 

exotica 319 

roetrata 319 

Mutelidw. ...  296, 309, 317, 319, 325, 326. 329, 332, 341 

Mutelina 319 

Mutelinae 296 

Mycalesis 230,743 

eusirus 230 

perspicua 231,743 

safitza 230,743 

var.  evenus  —  - 231 

sanaos 231 

Mycetopina} 296 

Mycetopoda 206. 324, 326, 332,  333, 334, 336 

soleniformis 324 

siliquosus 324 

Mycetopodidro 296, 325 


Page. 

Mycetopns 296,316.324 

emarginatus 317 

falcatus 317 

rugatus 317 

Myiarchus  onnitus 673 

lawrenceii 630 

tyrannulus 673 

Myiozetetes  texensis 629 

Mylabris  amplectens 714 

atricornis,  new  8i>ecie8 700  714 

callicera 714 

flavicomis 700,714 

lictor 714 

tripartita 714 

tristigma 714 

unicincta,  new  species 700, 714 

Myletes 208.214  215 

dentex 209 

liasselquistii 214 

niloticua 213.214 

oly  gacan  thus 203 

Myl6tid» 206 

Myletidini 20» 

Myletinas 209 

Myleus 208  214 

oligacanthus 206 

Myliobatidffi 195 

Myliobatis 195  198 

bovinna J 196 

Mylitea 214 

Mylitinw 209 

Myloplos 214 

Mylothris 243,766 

berenice 756 

lasti 243 

new  species  or  var 756 

trimenia 756 

Mymarido) 633,642.644 

MymariniB 643 

Mymar 642 

Myophonns  terominckii 492 

My riapoda  from  Philadelphia 69 

from  the  Congo 47 

Mysca 296 

Mythicoiuyia 403 

tibialis,  new  species 409 

Mytilaspis  pomorum 635 

MytiluB 16 

anatinuB 309 

cygneus 309 

Xaiad  regions,  areas  of 342 

^'aiades 304,329,330,:i31 

classification  of 295 

distribution  of 327 

NaniBthiops  unitaeniatus 199 

Nannophilus  eximius 71 

newname 71 

Narcine,  sp 161 

Narcininae 164 

Narcacion,  sp 162, 163, 164 

ICarcaciontina) 163,  lil4 

Narcacion  toidffi 163, 104 

NarcobatidflB 163 
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Varcobatidffi  aynoDymy  of 161 

IN'arcobat  iusB 164 

Ifarcobat  us 163, 1 64 

Karke 163 

ICaAcu.s 183 

Kancrates  niiftT 219 

Kecrophlceophagua 74 

longicornis 74 

Hecropaar  roderiranus 544 

Itecropsittacua  rodericauus 542 

ICcctarmiidaB 514, 523, 526. 536, 543 

Hecturus 620 

lleglectus • 667 

Keocoenyra  duplex 744 

KeoGota 388 

new  genus 434 

weedii,  new  species 434 

Veoplasta,  new  genua 388,392 

H  eot  oma 559 

Heptis 237,752 

agatha 752 

marpessa 752 

loelicerta 237 

Ifeptnnus  marginatns 359 

If  erophino) 158 

Uerophini 158 

Uerophis 154 

Kesacantlius  bniante 644 

eminentissima 544 

rubra 544 

sechellarum 614,544 

Ifescrnaa  mayeri 541 

Ke wport  sand  fleaa  collected  at 593 

New  South  Wales,  asbestos  from 291 

Kew  Tork.  aabeston  from 291 

Nicaraguan  ocellated  Ant  Thrush 625 

If  itocris  abdominalis 710 

Niloticns 213 

Koctua  chalcjtes 271 

manritia 250 

stolida 255.271 

Hoctujo 253,270.767 

nomenclature  of  PoDcilioid  fishes 221 

Rachicentron    or     Ela- 

cate 217 

Scymnns  or  Scymnorhl- 

nus 191 

aynentognathous  fishes.  167 

Nonyma,  dabioua  species 710 

ITorth  Carolina,  anthophyllito  from 291 

Wotarcha 278 

aurantiacalis 278 

Notatus 213 

NothobranchiinsB 223 

NothoceruB  cylindricornis 712 

notiphilulro 61,67 

Notiphilides 07 

maximiliani 67 

Notiphilns 67,74 

teniatus 68, 74 

Nucifraga  multlpunctata 459 

Ifucnla 327 

Iphigenia,  new  species 15 

Kiunenius  arqnata  madagascarienHiH 527, 640 

arquatus  madagascariensis ...  515 


Fagei 
Xumenins  phieopus  .  515, 618, 519, 520. 524, 528.  S40 

If  uniida  mitrata 541 

NumididaB 641 

Nupserha  globioeps 710 

Kyctemera 765 

leuconoe 765 

Nyctemeridie 765 

Nycticorax  megacephala 541 

nycticorax 600 

Nye,  jr.,  Willard .  notes  on  crabs  by 372 

Nyropbalid® 229, 742 

Nymphalinae 234, 261, 266, 276, 74» 

Kymphalis  etesippe 753 

zoolina 753 

Nyroca  nyroca 500,589 

Oberea  sanzfbarica 710 

'  Oberholser,  Harry  C,  on  two  new  subspe- 

I      ciesof  Dryobat«s  pubescens 547 

Oceanites  oceanicns 640 

'  OcbodsBua  frontalis 723 

mandibnlari:},  new  species 723 

I  (EdicnemidiB fi56 

(Edicnemusbistriatns 656 

;  Odonata,  East  African 121,143 

Ogo via,  new  genus  254 

ta veteusis,  new  species 254. 279 

Ohio,  beetles  from 79 

Oides  typographica 711 

Olaya 061 

Ommatophoridffi 254,271,767 

I  Onthophagus  gerstaeckeri 707 

nigricomis 707 

ovulum 7t>7 

tuberculifrons 707 

Onychogompbus  cognatns 136 

Ooctonus 642 

Oodoslucidus 703 

nigrita 703 

Opatmm  virgatum >...  712 

Ophideres 767 

chalcogramma 767 

Ophiderid© 767 

Oph  idion 147, 149 

imberbe 148 

macrophthalma 148 

Ophldium 117,148,149 

barbatum 147 

imberbe 151 

mncronatnm 150 

Ophininae 644 

Ophisomina> 150 

Ophisomus 149 

,  Ophiusldas 255,271 

'  Opidibn 148 

!  OrectolobidsD 212 

I  Orectolobina 212 

Orectolobus Sll 

Oregon,  mollnsks  from 18 

Oreicola  ferroa 480 

Oreocincla  dauroa 488 

OreAtiadiuie 234 

I  Orestiasine 223 
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224 

223 

72 

72 

72 

630 


OTOBtiasini 

OreatiiniQ 

OrinomuH 

Orinophilus,  now  name 

oligopua 

Oriole,  Lesson's 

Oriolidao 459.573 

Oriolaa  k  un  doo - 459 .  573 

Ornithion  finberbo 630 

Orodesmns,  new  genus 99 

bicolor,  new  species  102,105,106.107,111 

offuJgens 108,109,111 

flscheri 108,111 

forceps,  new  species 82, 09. 101, 110 

mastopkoms 105, 11 1 

pectinntus 107  111 

unicolor,  new  species 105, 1 1 1 

Orphnieos 63,67.70 

phosphoroas 67 

Orphnus,  dubious  species 707 

thoracicus 707 

Orphnns  thoracicus,  new  species 689 

Orrhenophagus 610 

Ortalis 651 

ruficauda 658 

Orthetrum 124,127,128 

abbotti,  new  species 121,133 

brachialo 121, 129. 130, 132, 135, 145 

cai>ensis 133 

chrysostigma 129 

ooerulescens 131,132 

qnadrupla 132 

trinacria 145 

truncatnm,  new  species. . .  121, 128, 135 

wrightii •  134 

Ortbomorpha 97 

coarcUta 97 

vioaria Ill 

Orya 63,64,66,67,70 

barbarica 66 

Oryctes  senegalensis 709 

Oxyid®,  new  family 65,66 

Ossifraga  gigantea 540 

Ost«odermi 154.156 

Osteoglossam 173 

Ostrea 335 

faloo,  new  species 22 

podagrina,  new  species '  22 

Otiorrhyncbidro 715 

Otocoris  longirostris 466 

elwesi 578 

penicilLata 466 

diluU 678 

Owl,  fermginoaa  pygmy 628 

Oxydesmidtt) 83 

Oxydesmns 99,100,104,109 

afer 47 

campii,  new  species 49,51 

effulgens 1 09 

flscheri 108 

fh>m  the  Congo 47 

flabellatus,  new  species 51 

flavomarginatas 47, 83, 99 

Krayl 47 

maittophoras 105 

pectinatns 1U7 


Oxydesmus  togoensis 

tricuspidatus. 
Oxyporbamphus 

8P 

Oysters 


! 

'   Pachymerium 

I  ferrugineam  . 

Paddaoryzlvora 

I  Padraona 


I  seno 

I  Pagylis  rufomaculatiis,  new  species 

I  Palieomis  scbisticeps 

j  Palla 237, 

varanes 237, 262, 

Pallas  cormorant,  cranium  of 

I  Palmer,  Edward,  mollusks  collected  by . . 

I  Palcemonetes 

;  antrorum 

I   PalfBomis  eques 

exsul 

wardi 509, 

I  Paloma 

Palpopleura  confusa 

vestita 

Pamphila 

borbonica 

erinnys 

gemeila 

hottentota 

BP 

zeno 

Panl  ala  flavesccns 

Panurus  biarmicus  sibiricus 

Panyptila  cayenneusis 

Papillo 245,264, 

achine 

agatba —  - . 

alcesta  

bseticus 

bibnlns 

brigitta 

bru  tus 

Calais 

cardui 

cenea 

chry  bi  ppus 

clelia 235, 

cloantha 

colonna 

corinneus 

diedaluH 

demoleus 245, 

dryope  

echeria 

eoherioides 

egina 

electra 

ence<lonia 

encedon  

enpale 

florella 

forestan 

harpax  

hiarbas 
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00.74 

61,74 

5M 

761 

764 

600 

496 

262,752 

741.752 

717 

4 

615 

615 

542 

542 

513,512 

658 

124 

124 

216 

246 
270 
246 
246 

246. 764 
121 
581 
683 

278, 762 

762 

752 

242, 755 

239, 755 

754 

2i2 

753 

243.750 

235 

245.264 

265 

267,750 

235,750 

762 

245.264 

237, 752 

741. 765 
236,  751 

743 
743,765 
233 
244 
745 
745 
753 
245,762 
247 
241 
236, 751 
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Paplliohorta 744 

ilithyla .\ 236,751 

leda. 230,266.743 

leonidas 264,741,762 

lyceaa 245 

lycia 745 

macbaou 278 

melicerU 237 

mesentina 243, 7r)7 

metis 240 

misippoa 237,267  751 

nireus 245,741.763 

opbidicepbalus 703 

opbione 236.751 

palomon 239 

paris 278 

parsimon 238 

phalanU 266 

pol  icenea 762 

rex 742 

aerena 231 

severina 243,757 

Bolandra 230,743 

Bopbia 230 

telicanas 238,755 

varanes 237,752 

xipharea 754 

Papillonidje 242,755 

Papiliouinro 246,264.278,762 

Paradon 207 

Parakeet,  Aztec 628 

Parapboaphorua  bololeuona,  new  8i>eoiea.  603,710 

now  genaa 692 

Paraulata 680 

Pardaleodea  246 

galenua 246 

Parexocoe  tna 1 76 

Paridw 472,580 

Parrot,  autnmnal 628 

crt  mtion  crowned 628 

Partridge 517,519 

Paruacyanua 580 

ti.inacbanioua 580 

melanolopbua « 472 

nionticolua 472 

nipalenaia 472 

riifonuchalia 473 

Passer  ammodeodri 575 

cinnamomeas 463 

domestlcus 544 

indicus 462 

indicua 518.544 

montanusdilutus,  newaabapecies  575 

Paaaorea 506 

Paaserina  parcllina 630 

Patula 254 

macropa 254 

strigosa 1 

var.  concentrata 1 

PauaaidflP 704 

Pauaaua  procerna 704 

Paxvodon 296 

Pectiniunguia 68,71 

americanna 71 

Pectunculua 327 


Pag^ 

Pediferia 295 

PigaaidiB 154.155,158 

Pegaaini 153,154 

Pegasua 154 

Pegylia  rufomaoulatua 70B 

PeiachyU 250 

maaritia 250 

PelecanidiB 516,541.654 

Pelecanua  fuacuii 654,682  683 

rufescena 516  511 

Pelecypods 327 

Pelicana 651 

Pelidnota 77 

Peltogaster 367 

Pennayl vania,  aabeatoa  from 291 

PoricidflB 617 

PorcidjB 568 

Perooides 221 

Perdiciila  argoondah 541 

Peribrotna  poataloaas 715 

Perico 664 

Pericrocotua  breviroatria 492 

Perigeaocto 271 

Periploma  carpenterl,  new  species 20 

discos 19 

st4»aniaii,  new  species.. 19,20 

Pema 327 

Peromyscaa  arizonse 445 

canns,  new  species 445 

meamsii 445 

texanua 445 

dementis,  new  snb- 

speciea 446 

medins,     new    aob- 

apecioa 446 

tonillo,  new  species 445 

Pespes 675 

Petrochelidon  lunifrona 505 

Petronia  petronia 674 

Petropbila  cinclorhyncba 488 

solitaria 488 

Peucedramas,  new  subspecies  of 441 

olivaceua  aurantiacua,  new 

sabspecies 44t 

Pezophaps  solitarioa  541 

Pbaeton  oandidus 512.632.541 

rubricaadus 522.525  541 

PhaetontidiB 612.522,525.532.541 

Phaetbusamagnirostris 653 

Phtethornis,  ap 682 

Pbalacrocoracidse 654 

Pbalacrocorax 719 

aibiventris 717 

carbo n7,719 

magellanicns 717 

perapicillatna 717. 719 

sp 654 

nrile 717 

PhalflBna-attacaa  macropa 254 

fasciaiis 25C 

geometra  aacraria 257 

latona 254.271  767 

noctua  cblorea 271 

recnrvalis 273 

Pbalops  beccarii 707 
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PhAon  iridipenois 140 

Pbaraonia 308 

Pharyogognathi 172 

malacopterygii 175 

PhaaianidJB 409,519,525,541,588 

Phasianus  shawi 588 

Pliedlna  borbonica 535,543 

Philadelphia,  my riapoda  from 60 

Philinid» 320 

Philobrya 17 

atlantica,  new  species 16 

seto9a 17 

Phlegetbontius 270 

oonvolvuli 270 

Phlegopsis 625 

maoleannani 625 

saturate,  new  species 625 

Pbl<Bocopns  vinctna 706 

Pbloeotbrips 633 

PbloBotribas 608 

ft-ODtalis 608 

granicollis 608 

setulosas 608 

PhlcBsinns 608 

Pha»nicopt«ridR9 529, 641 

Pha'nicopterus  ery  tbrsBna 529, 541 

Pboenicoterus  minor 541 

Pbopnicothranpis  fuscicanda  salvini 631 

Phoenlcnms  erytbrogaster 482, 584 

ery  tbronotas 482, 584 

frontalis 481 

mflventris 482,584 

Pboeocbrons  beccarii 708 

Pboiididn 150 

PboUs 147,148,149,150 

crassispina 150 

dolichogaster 150 

fasciatus 150 

gnnnellus 147,148,150,151 

nebulosas 150 

omatus 150 

raberrimas 150 

tienia 150 

PboB  cocosensls,  new  species 11 

Pbrynocolos  petroaoa 712 

nndatocostatuB 712 

Phycites 258 

Phyco<larus 159 

Phyllopseustes  affinis 475 

humii 476,582 

indicus 582 

negleotus 476 

proregulus 477 

slndianus 476 

soperciliosus 476 

tristis 475 

trochilns 476 

tristis  var.  sindiana 476 

tytleri 475 

Pbyllopteryx 154,155,150 

eqaes 159 

Pbyscns 634 

varicomis 635 

Pby talus  cavifronn,  new  Rpeoles 729 

Piabuques  esp 215 


Page. 

Piaya  oayana  thermophila 628 

Pica  pica 458 

leuconotos 572 

PicidiD 495.587,660 

Picus  le  contei 547 

meridionalis 547 

puboscens 547 

tricolor 667 

Pierina 242,263,268,277.755 

Pieris 243,263,277,756 

abyssinica 263 

agri  ppina 758 

agrippinides,  new  species 758 

brassicas 277 

canidia 277 

daplidice 277 

gidlca 263,757 

lone 759 

jobnstonii 243 

Ullana 263 

mahobo 757 

mahoboides,  new  species 757 

mesentina 243,757,758 

omphale 244 

pigca 757.758 

severina 243, 757 

simana 757 

spiUeri 757 

thysa 243,756,758 

trimenia 756 

Piestophiloa,  new  genus 73 

tenoitarsis 73 

Pikes 168,172 

Pilot-flsh 218 

Pimelia  hildebrandU 712 

PimpIinaB 645 

Pinna 17 

Pinnae 148 

Pinotus  colonicus 721 

Pipefish,  new  species 113 

Pipefishes 154 

Pipi 659 

Pipiri 672 

PipridiB 672 

Piranga  erythromelas 505, 506 

Indo  viciana 631 

Pitangos  derblanus 629 

Pitiri 672 

Pitthea 247 

trifasciata 247 

Pitylns  celaeno 631 

Mexican 631 

Pityogenee 609 

ohalcographas 003 

Pityogenus 009 

Pi  tyop  b  thorns 609,610 

concentralis 609 

cribripennis 609 

fossifrona 609 

hirticeps 609 

infans 609 

pminoeaa 609 

pnbenilus 609 

pnlchellus 609 

pullaa 609 
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PityophthoniB  qaerciperda 609 

Flacocerus  f  ulv^us,  new  species 688, 706 

Plagiodon 297 

isocardioides 324 

Planenia 748 

chanleri,  new  species 748 

Planchoniadelicata 636.637 

Platycichla 651 

carbonaria 681 

Platypalpus 387  438 

iucultus,  iiew  species 439 

tersus,  new  spocies 439 

Platypsaris  aglaia3 629 

IMatyrhynchus  royataceus  insularis 684 

Plectroplites 567 

ambigims 567 

iii>;rorabrum 568 

serratam 668 

Plectropoma  IiQDtii 568 

PleioUon 296,321,326.329 

Fleonectasa 273 

Pleurophorus 722 

Pleurotoma 37 

aulaca,  new  species 14 

oingulata 15 

Pleurotnmella  castanea,  new  species 15 

ciiigulata 15 

Ploceid® 514,518,538.544 

Plover 651 

Plusia 271 

chalcytes 271 

Plusiidm 271 

Plusiotis 77,78 

chrysargyrea 77 

keithi,  new  species 77 

resplendens 77 

Poabias 74 

nitens 74 

Podoces  biddulpbi 572 

PodicipidfiB 603 

PocMjilia 221.223 

Pceciliidffi 222,223 

P(BCiliiDiB 223 

Poecilioid  fishes,  nomcnclatare  of 221 

Pcpcilioidei 223 

PoBCiins 223 

Pogouotriccus,  sp 084 

Polioptila  uigriccps 681 

plumbiceps 681,685 

Polyborns  clieriway 682 

Polyclonia  frondosa 611 

Polycricus 73 

Polydesmida; 47 

Polydesmotdea 53, 57 

from  East  Africa 81 

Polydosmus  effulgena 109 

fiscberi 108 

niastophorus 105 

inossambicus 88 

I>ectinatiis 107 

Polygyra  cbiricabuana,  new  species 2 

levettei 2 

niearLsii,  new  species 2 

Polyhirmaaltcmata 688 

chanleri,  new  species 687, 703 


Page. 

Polyhinna  qnadiiplagiata 703 

holioloma 688,703 

Polynema 642 

Polyommatas 755 

boeticus 755 

Polysphincta 645 

ceylonica,  new  spocies 645 

Pontia 242.755 

alcesta 242,755 

evagore 762 

protomedia 762 

Porphyrio  porpbyrio 540 

Porphyriola  alleni MO 

Porter,  CM.,  colcoptera  coUected  by 731 

Portuguese  man-of-war 733 

Portnnns  diacantha 350 

hastatus 330 

Potamorrb  aphis 1 78 

Potamorh  ma 202 

Potoco G80 

Prabhasa 247 

insignis 247 

Praogena  siibviridis,  new  species 700, 713 

tibialis,  new  species 699, 713 

viridicuprea 713 

Pratapadeva 647 

Pratincola  manra 479,583 

tectec .M3 

Precia 235,261.750 

amestris 236 

ceryne 235 

cloantha 235,261.741,750 

cuama ...., 261 

elgiva 236.741,750 

limnoria 261 

natalica 236,261,741.760 

sesamos 236 

Sophia 236 

tngela 750 

Priodesmus  aons,  new  species 55, 56. 57 

newgenas 53 

rarsB,  new  species 66 

Priodon ]83 

Priodontichthys 183 

Priofinns  cinerens 540 

Prion  vittatus 54o 

Prionocerus  dimidiatus 706 

Prionnrus  183 

Prisodon 315,320.332 

obliq  uus 315 

tranc4itus 315 

Pristiorns 211 

Procellariid<T  511,515,540 

Prochilodns 207 

brama 209 

Procnias 449.505 

tersa 505 

Procuiatidae 4i9 

the  oatooiogical  and  pterylo- 
graphical  characters  of . . .         605 

Prodenia 270 

littoralis 270 

Progne  chalybea 678.685 

Proi>er  name  of  gunnels  or  batterfisbes  . .  147 

Propterygia 195 


Digitized  by  LjOOQ IC 


INDEX. 


809 


Propterygii  hypoBticta 196 

ProBupocera  hoehnoh,  new  species 693, 710 

Profltoinidea 156 

ProteoldoiB 620 

ProteuB 620 

Protozoa 736 

Pmiiella  atrignlaria 490 

fnlrescona 490,586 

jertloni 491 

mbeculoides 401 

Psammodins  bidens 722 

schwarzi,  iiew  apeciea 721 

Paectrogaater  amazonicua 20o 

aaratus,  new  species 200, 20^ 

ciliatua 200 

description  of  new 190 

rhomboides 200 

Psephns  hoe hneli.  new  species 688,705 

somalins 705 

Pseudagrion  prsBtextatnm 142 

Pseodanodon  ta 314 

Paeudocolaspitea 695 

Pseudodon 297,313,330 

planalata 314 

Psendomacetes  seneun,  new  species 695, 711 

new  genus 695 

Paeadoprion  banksii 540 

desolatus 540 

Psendorhodea 6 

Paeodotbelphaaa 683 

magna,  new  species  ....  377, 370 

ricfamondi 377 

tristani,  new  species . . .         378 

Psiloptera  amanrotica 705 

P3'ritosa 705 

Psilorhinus  niorio 630 

Psittacidffi 493,513,542,664 

Ptoria 17 

Ptenichthy  8 1 76 

Pterocles  arunarins 5^8 

PteroclidiB 588 

Pteropurpora 44 

postii,  new  species 44 

Pterorhj'tis 44 

Pterostichus 223 

PterygORpidea  motozi 763 

Ptinldro 706 

Ptilinusdenticornis 706 

Ptyonoprogne  rupestris 494, 587 

Pupa  cy  clostoma 6 

PapidsB 3 

Pofflnus  aadaboni .511 

chlororhynchna 540 

obscnrus 511 

sphenurus 515,510 

ieuebrosQS 511, 540 

Pnlremlentas ^13 

Pycnocenis  passerinii 713 

Pycnonotida) 492 

Pycnorbampbns  carneipes 461 

icteroides 460 

Pygooentrns  piraya 208 

Pyrgnsagylla 764 

Pyrales 258.273,278 

Pyrameis 235,276,749 


Paga 

Pyrameis  cardai 235,276,741,749 

P^rrbocoraz  pyrrbocorax 459, 572 

Pyrrbospiza 577 

longirostris 464.576 

Pyrrbula  anrantiaca 464 

Pyrrbtilina 208 

gattata 208 

Pyrrbnlinina) 208 

Pyrrbulorbyncba  pyrrbaioides 577 


Quiacalos  inanlaris,  new  species  . 

lugubris 

sp 


675 

675 
684 


Bacbioentron,  nomenclature  of 217 

Rachicentmm  cauadom 218 

Kacbidomorpba 53 

Rachycon  tridffi 218 

Bacbycentron 218 

typus 217,219 

Kalaaaterias 197 

clavata 197 

intermedia 197 

R%ja 163,196,198 

clavata 106 

sp 162 

torpedo 161 

Rallidffi .  ■502,512,520,528,540 

KapbiHtoma 178 

Kapina 661 

Rathbnn,  Mary  J.,  on   crabs,  two   new 

speciosof 377 

the  genus  Calli- 

nectes 349 

Rays  with  aberrant  pectoral  lins 195 

Recurvirostrida) 691 

Red-billed  tern 653 

Reguloides  superciliosus  var.  mandellii..  476 

Regulus  regulus  bimalayen8ie 479 

Reniigia 255, 273 

conveniens 255, 273 

Remigiidffi 255, 273 

Reneus 308 

Retus  decapitata,  new  Hpecies 80 

duplinensis,  new  Hi)ecie8 31 

microtrema,  new  species 31 

qucrcinensis,  new  species 31 

Retusa  cbipolana,  new  species 28 

Rbaobidomorpba  nodosa 56 

tarasca 55 

Rbadia 245 

Rbamphocoelus 607 

passerini 507 

Rbampbomyia 388,409 

abdita,  new  species 430 

amplicella,  new  species  . . .  431 

amplipedis,  new  species. . .  422 

arcuata,  now  species 421 

avida,  new  species 425 

basalis 410 

bifilata,  new  species 424 

califomica,  new  species. . .  420 
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Khamphomvia  ciliata,  new  species 

colorata,  new  specit^a 

compta,  new  speciea 

crasainervis  

dnplicis.  new  8pe<:ies 

effera,  new  species 

fimbriata,  new  species 

flexnosa,  new  species 

gil  vipllosa.  new  species  . . . 

insecta.  new  species 

limbata 

lori pedis,  new  species 

mauca,  new  siiccies 

nasoni,  new  species 

otiosa,  new  species 

parva  new  species 

pectoris,  new  species 

piligeronis,  new  species. . . 

rava 

ravida,  new  species 

Bcntellaris, new  species... 

setosa,  new  species 

aordida 

sty  lata,  new  species 

sndigeronis, new  species.. 

tersa,  new  species 

umbilicata 

anfinlata 

valga,  new  species 

virgata,  new  species 

Rhanidopbora 

pbedonia 

Rhaphis 

Rbodea 

Rbodosplza  obsoleta 

Rhombeiis 

Rhombotides 

polysona 

Rhopalocera 229, 259, 265, 

Rhopopbilus  all)08ui)erciliaris 

Rbyacornis  fuliginosa 

Rhyncbopborns  phcenicia 

Rbynchopide 

Rbytidonota  gracilis 

gra  vldula 

Richuiond,  Cbarles  W.,  birds,  catalogue  of 

on    collection    of 

birds  from 

Kashmir 

birds  from  Alta 
Mira.  Mexico, 
birds  from  Mar- 
garita  

new  species  of 

ant  thrush... 

new  species  of 

Cyanecula  ... 

Rictsxis  fusal  us,  new  spec  ies 

Ridgway,  Robert,  on  birds  collected  by 

Dr.  W.  L.  Abbott. 

description  of  new 

subspecies  of 

Peucedramus  .. . 


Page. 
428 
420 
423 
409 
424 
427 
429 
433 
434 
426 
388 
419 
427 
423 
425 
433 
420 
432 
410 
418 
429 
426 
409 
432 
431 
422 
409 
409 
428 
430 
765 
765 
170 
5 
574 
213 
187 
188 
275,742 
582 
483 
716 
654 
712 
712 
509 


451 

627 

649 

625 

451 
23 

509 


441 
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Ridgway,   Robert,   on  new    birds    fh>m 
Galapagos    Arcbi- 

pelgo 2S8 

new   species   of 

gronnd  warbler.  119 

passerine  birds  . . .  441^ 

Ridgway's  scaled  dove 990 

Rileya 639 

Rimula  asturiana 10 

expansa,  new  species 10 

Ringiculata  biplicata 25 

Ringicula  chipolana,  new  species 25 

floridana 25 

gnppyi 24.2S 

semilimata 25 

new  species 24 

Rio  Grande  jackrabbit 444 

spermophile 443 

River,  Tana,  lepidoptera  captured  in  the 

region  of 25t 

Robin,  Gray's 632 

Robinia 60 

Robinson,  Wirt,  on  birds  from  MargsriU .  649 

Robinson's  cardinal 676 

Kock  spermophile 444 

Romaleosoma  neophron 237, 752 

Rostratula  benghalensis 502 

Rnfons  ground  dove 669 

Rufousnaped  plover 656 

Rnpornis  magnirostris  griseocaoda 638 

Rusty  parrakeet 664 

R3-nchops  nigra 654 

Sabrata 758 

Saccodon aoT 

Saccorapha 170 

Sairidini 175 

Salamis 751 

anacardii 741,751 

eery  ne 235 

nebulosa 751 

Salaria m 

Salmo 215 

legypticus 214 

dent«x 214 

immacalatus 214 

niloticns 213,214 

pulverulentus 214 

sp 215 

Salmones 206 

Salmonidfl) 178. 2D6 

Salmonides 206 

Salmonidi 205 

Salmonina? 206 

S;Umonini 206 

Sal  nionoidei 223 

Saltator  atriceps 631 

black  -beaded 631 

grandis 631 

gray-backed 631 

Sanderling 6J6 

San  Diego  plains  mouse 446 
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Sandpipers 

Saprinus  splendena 

Sarangeaa 

IQOtOZi 

Sarcogrammaa  indicus 

Sarglnoa   

Sarj^ns 

Saturnia  isia 


Page. 

656 

704 

763 

763 

502 

170 

171 

251 

SutnrniiUa;  251,264 

Satyrina* 230,259,266,275,743 

Satirna  fcptens 214 

Saxicola  isahellina 583 

mitDtana 480,584 

picata 480 

pleacbanka 480, 583 

Saxony,  asbestos  from 291 

Sayris 176 

Soapanea 124 

Scaphander  l^ngdoni,  new  species 28 

primus 28 

wataoni 28 

Scaphella 13 

benthalis,  new  species 13 

magellanica 13 

Scapnlaris  ceophlcens 629 

ScarabflpidaB 706,721 

Scardafella 682 

inca A 628 

ridgwayi,  new  species 660 

squamosa 661 

Scaras 171,181 

riviilatus 182 

niganus 183 

stellataa 182 

Schendyla 63,64,70 

neniorenais 70 

Schendylid» 65 

new  family 70 

Sohizonycba  longitarsis.  new  species 691, 708 

minuta 708 

valida 708 

Schizonyx 123,124 

luotifera 122,124 

Scbizostoma  megaloiea 651 

Schizotaenia,  new  genus 7n 

prognatha,  new  species 73 

Schucbert,  Charles,  fosstls  collecled  by . . .  22 

Sciodromia 388 

Sciarus  mexicanas 443 

estnans  hoffmanni 651,682 

Scnipnns 75 

foveolatus 75 

Scolioplanes 75 

maritimus 75 

Scolodesmns 97,98 

grallator 97 

Scolopacidie 502. 

515, 518,  519, 520, 524, 527,  540, 591, 656 

Scolopax  msticola 591 

Scolopendridse 63,65 

Scolopocryptops 59 

Scoly  tid 605 

Scolytidfl) 605 

Scomber-  Esoces 1 75 

niger 218 


Page. 

Scomberesoces 171. 175 

Scomberosocidff) 167. 175 

SoomberesocinsB 1 76 

Scomberesocoidffi 175 

Soombresoooidea 175 

ScomberidsD 183 

Scomberoldes 221 

SoomberoHOX 172. 176 

brevirostris 176 

Scombl^soces 175 

Scombresox,  sp 1 76 

Scopaa 183 

Scotland,  asbestos  from 292 

Scotophilus 71,72,74,75 

bicarinatus 72, 75 

Scyllium 211 

canicnla 211 

Scymni 192.193 

ScymnidflB ., , 192 

Scymnini 193 

Scymnoidte 193 

Scymuoidei 192 

Scymnorhinins) 193 

Soymnorhinus,  nomenclature  of 191 

ScyranuH,  nomenclature  of 191 

Scyphini 153,164,158 

Scytodesmus 99 

kribi 99 

ScytonotQs 95- 

Sea  anemones 733 

Sea  horses 155 

Sea-nettles,  the  urticating  organs  of 733 

Semipalmated  plover 656 

Sentin 665 

Sepidium  furciferum 712 

Sericea 258 

Serica  consiniilis,  new  species 689, 708 

nitidirostris,  new  siiecies 689,708 

Serinus  canicoUis 514 

icterus 618.544 

Serpentine 281, 292 

Serraaalroo 208 

piraya 208 

Serraaalmoninie 208 

Serrasalmns  rhorobeun 213 

Seychelles  Island,  birds  from 510 

lepidoptera  from 265- 

Sharks,  genus  of 191,211 

Short- winged  burrowing  owl 6C3 

Siagonotes 175,177 

Siagoia ' 177 

Siagonia 176 

Siona 257 

sp 257 

Siganus 179.181.182,183,184,187 

abhortaui 189 

albopunctatus 189 

argentens J89 

canaliculatns 189 

concatenatus 189 

corallinus 189 

doliatus 189 

dorsalis    189 

flavuH 189 

fnscescens 189' 
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.SigaoiiBgibboaoB 189 

gutUtus 18» 

hexagonatna 189 

javue 189 

labyrintbodea 180 

lineatus 189 

Juridas ^ 189 

margaritiferaa 189 

mamioratna 189 

mortensii 189 

notoBtictna 169 

oligoBtictna 189 

oramin 189 

pnella .' 189 

punctatas 189 

rostratns 189 

aigan 189 

stellatiis 189 

striolatua 189 

studeri 189 

autor 189 

teuthopsis 1 89 

tetrazona 1 89 

taraifrons 189 

vermiculatns 189 

virgataH 189 

vit  ianoa 189 

vulpiniis 189 

Sigaretns 45 

problcmaticus 45 

SagioDotes 207 

Signatidi 157 

i3ile8ia,a8bcst4)sfroin 291 

Silpha  micana 704 

Silphida; 704 

SiluruB 1(J2,180 

SimpaoD,  Charles  Torrey,  .on  four  new 

Unioafrora  Texas 381 

Simpaon,  Cbarlea  Torrey  on  fresh- water. 

muaaels 295 

•Siphia  hyporythra 493 

Siphonophora 733,736,739,740 

'Siphostoma 154 

acua 170 

affine 113,114 

faacum 113,114,823 

scovelli 113, 114. 

Siphostominae 1 57 

Siphoatomini 154,157 

:Sitbon  antalus , 755 

Sitta  caahmirensis 471 

leiicopsis 471 

SiltidflB 471 

Skate 197 

Skimmers 651 

Snowy  heron 655 

plover 656 

8olarieIla  ceratopbora,  new  species 9 

nnda,  new  species 9 

Solariorbis  duplinense,  new  species 46 

floridanum,  new  species 45 

undula,  new  species 46 

Solenaia 297,316,330 

aoieniformis 317 

^legnatbino) 159 


Page. 

Solegnathas 134 

Solenognatbas 155 

Solenoatoma 154 

Solenoatomini 153.154 

Sommeil 534 

Somnioaidffi 193 

Sonorienais 446 

Sooth  American  night  hawk 6^ 

Soath  Carolina,  asbestos  from 291 

SoKUza S48 

atevenaii, new  species 248,279 

Sparisoma  8c*ms 171 

Sparrow  hawk 661 

SpartocentTom 3 

Spatha 310,319,320.326,329,339 

alata 320 

cbaisiana 3^ 

gaUoprovlncialis 339,343 

▼ignoniana ^ 320 

Speotyto 651.657,668 

brachy ptera,  new  species 663 

cunicuiaria 663 

guadeloupensis 

bypogflea 

maura 

rostrata 

Spormestes  en  cnllata 

Spermopblia9beecheyi 

harrisi  saxicoiaa,  new  snb* 

apecies 

mexicanua 

parvidens,  new 
subspecies  .. 

Sphadasmas  semicoatatna 

Sphenodesmus 

caS^arius 

mgnlosos 

Sphenopt«ra  triapinoaa 

Sphinj?lda3 247,264, 

Sphingomorpha 254, 

chlorea 

monteironia 

Sphinx  atropos 

oonvolvuli 

hylas 

Sphyrsena 

Sphyronidia 

Spilarctia 

abbottii,  new  apecies 

Spinacidie 

Spinns  paaltria  mexicanus 

Sporeegintb  as  amanda va 

Squalns 

barbatus  

fasciatus 

lobatns 

punctatns 

8P 

Squatarola  squatarola 

Staphy  linidiB 

Steely-backed  martin 

Stegostoma 

fasciatam 

Steiraxia 

Steiraxls  aulaca,  new  species 


663 
663 

663 
644 

561 

444 

443 

443 

715 

83 

93 

83,93 

705 

270.278 

255.271 

271 

253 

270 

270 

270 

167.168 

176 

248 

248 

193 

630 

544 

191 

211 

211 

211 

211 

212 

540 

704 

678 

211 

211 

15 

14 
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Bt^neger,  Leon  hard,  on  blind- tailed  lia- 

trachiaus 619 

new     species     of 

snake 117 

Stemorrhagee 258  i 

sericea 258' 

thalassinalis 258  i 

Stenotienia 75  | 

linearis 75 

Stephanoderea 608  ! 

chapnisi 608  i 

crndiFD 608  1 

rotandicoUia 608 

sculptaratns 608 

StercorariidtD 510.540 

Sterna  ansetlietus 510, 539 

balsenarum 539 

•    bergii 539  . 

bernsteini 510. 515. 519, 524, 539 

doQgaHi 539  j 

curjgnatha 653 

fuliginosa 624,526,539 

media 524,539 

melanauchen 519, 624, 526. 539 

melanbgaster 539 

minuta 510,518.539 

sp 683 

Stemocera  boucardi 704 

hildebrandti 705 

hunteri 704 

Sterrha 257 

sacraria 257 

StevardiiniD 205 

Stibolepis 251 

atomaria,  new  speciee 251 

Stkbieus  affinia 150 

Stiototbrix 642 

Stigmatogaster 68 

gracilis 68 

Stiptopodias  dorisQ  707  \ 

Stoparola  melanops 494  I 

Strigamia 75  I 

acuminatus 75  . 

parviceps 75  ; 

Sirigidffi 533,542 

Strixflammea 533,542  | 

Strongylium  niirabile,  new  species 699, 713 

Strongylosoma  aculeatnm 08 

hartmanni 98 

pallipes 82 

StrongylosomatidaD 81,97 

Sturgeon 169 

StnniidiB 460,544,573 

Slurntis  humii 460 

parpnrascens  porpbyronotus 573  , 

vnlgaris  menzbiori 573  I 

Stylodeamns  borridus 82  ' 

Styloliemua 08  I 

I)eripatetica8 68 

Subf'legans 666 

Sublegatus  glabcr 673  | 

Sabmytilacea 295  I 

Salaabbotti 520,541  | 

cyanops 520,624,541  | 

leacogaatra 616,641  j 


Page. 

Snla  piscator 516, 520, 524,  531, 541 

sp 682 

SulidflB 516,520,524,531,541 

Surinam,  diplopoda  from 53 

Swallowtanagers 44ft- 

Sweden,  asbestos  from 291 

Syivania  mitrata 632 

pusilla 032 

Sylvia  curruca  a!tli<Ta 474 

Sylviidi© 474,581,681 

Syl viparus  modestus 473 

Synallaxis  albescens 674 

Synampbotera 388 

Synchloe  jobnatonii 243 

Synecbea 13ft 

debilis,  new  species 436 

byalinua,  new  species 437 

Synentoi^iiatbi 172,175 

Synentognathous  fisbes.  families  of 167 

Syngnathi 156, 157 

Syngnathid  and  bippocampid  fisbes 153 

Syngnathidffi 153,154,155,151 

Syngnathiformes  syngnathini 157 

Syngnatbina   137 

Syngnatbinae 157,158 

Syngnathini 153,154,157,158 

Syngnathoidei 157 

Syngnathus 151 

Synodua 167,168 

Synodus  foetens 213,214 

Synpharyngodontea 176 

Sy  ntom  idsD 247 

Symium  alnco  biddalpbi 456 

Syrraxia 164 

Syrrbaptes  paradoxus 688 

Systates  eeneolns 715 

seminudns 715- 

Taohardia 646- 

albizziro 633, 638,  641, 642, 646 

Tachomis  graciiia 543 

Tachydromia 387,439 

ach warzii,  new  species 440 

Tacbypeza 387 

Tachy  phonus 651 

melalencus 677,685 

Tadoma  caaarca   589 

Teeniolinum  7a 

aetosum 70 

Taiinodema  africannm 704 

Tagdumbash  Pamir 569 

Tana  River,  coleoptera  from 687 

region,  lepidoptera  from 259^ 

Tanager,  Louisiana 631 

northern  palm 631 

Salviu'sant 631 

Tanagra 651 

abbas 631 

cana 685 

darwini 607 

glauoocalpa 678 

palmarnm 507 

melanoptera 677 

Tanagras 607' 
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Taoagridn 677 

Tantilla 117 

eisoni.  new  species 117 

nigriceps 117 

Tanymecus  anreoHquamoans,  new  species  701, 715 

dubions  species 715^ 

palliatuH 701 

Tape* 18 

Tamcus 755 

Tamcaa  telicanas 754 

Tawny  oackoo 6«5 

Tefflufl  j  uTeDllis 702 

YlolaceuB 702 

Tenia 224 

Tellina 309,330 

Temera 105 

Tenebrioides  niaaritanica 704 

Tenebrionid  genus  Echocems 79 

Tenebrionidae 712 

Tephrina 257 

observata 257 

Teracolne 243,263,209,742,758 

achine 762 

aldabrensis,  new  species 269, 279 

annsB 244 

antigone 761 

auxo 244 

Calais 243.759 

castalis 243 

cinctQS 701 

danae 244 

eris 263 

ovagore 762 

e  vame 264 

gavisa 244,264 

var.(?) 264 

hellocaustua 759 

hotwra 264,758 

hildebrandtii 243 

ione 759 

jacksoni 762 

metagone 750 

omphale 244 

phlegetonia 244,762 

protomedia 762 

Bubvcnosas 761 

venosus 759 

wallengrenii 760 

Teracotona 249 

dara,  new  species 249. 279 

danJB   244 

obscura 250 

submacula 250 

Terebra 33 

amitra,  new  species 30 

andrega 33.36 

bipartita 33.38 

var.  cirrus 38 

var.  oligomitra 38 

var.  spin  ifera 38 

carolineuHis 33 

chipolana,  new  species 33,39 

cla  vuIa 34 

concava 33 


Terebra  constricta 94 

costata 34 

curvilinenta,  new  specie» 83, 31 

currilirata 33,37 

dislocaU 33,34,38,41 

var.  indenta 40 

diviHura :B,36 

emmonsi 33 

evanal 34 

gabbi 34 

gabbii 33 

gracilis 34 

haitensis,  new  species 33.35 

honsionia,  new  species 33, 34 

ignara 33. 3S 

iuteqaalis 33 

Indenta 33,38,49 

Indentata 4/9 

inomata,  new  species 34,35 

inula 33 

laugdoni,  new  species 33,39 

var.  per  punctata 39,40 

leai 34 

loxonema 34 

,  mirnla 33 

mltis 33 

nialtiplicata 34 

neglecta 33«4D 

perlata 33,34 

perpuuctata,  new  species 33 

petltii 34 

poly gonata,  new  species 34 

polygyra 33,38 

protexta 33,^41 

robusta 33,34,35 

simplex 34,38.37 

var  altior 34 

sincera,  new  species 37 

sublirata 34 

sulcifera 33 

tantula 33,38 

tuberculosa 34 

unilineata 33 

venusta 33,34,38 

liga 33 

Terekia  cinerea 540 

Terias 242.263,268,758 

eethiopica 758 

bisinuata 242,758 

brigitta •.         242 

butleri 738 

de^ardinsii 268 

floricola 263,756 

mandarina 242 

mandarinulas,  new  species 242, 279 

reg  ularis 242, 741. 758 

zoe 263. 268. 758 

Temocera  revoili 704 

Terns 831 

Terpsiphone  lionrbonnensis 543 

corvina 514, 543 

mntata 543 

paradisi 494 

vulpinu 543 
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Tertiary  fossils  from  southern    United 

States 21 

TTetracis 256 

sp 256 

TetragonoptAre 215,227 

TTetragonopterinflB 199,208 

Tetragonopterus 213, 214, 215. 225 

argenteus 227 

artedii 227 

bimacalatus 213 

cbalceus 227 

mexioanas 208 

sp 227 

Tetragonoptms 225 

Tetragonaras  cuvieri 170 

Tetragoiius  niger 170 

Tetruuarce H$3, 164 

Tetraogallns  himalayanus 499, 588 

TetraonidiB 657 

Tetraplodon 314, 315, 332 

quadrilatera 315 

Tetrastich  In® 642 

Tetrastichns 642 

Tetrodon ^ 226,226 

Teiithididffl 183,184,185,186 

Teuthidin® 186 

Tenthidiui 185 

Teuthini 185 

Teuthis 179,186 

abhortani 189 

achilles 188 

albopanctata 189 

application  of  the  name 179 

argentea 189 

at'errina 188 

aiirolineata 188 

australis 189 

bahianus 188 

bipnnctatus 188 

blochii 188 

brevirostris 189 

canallcnlata 189 

eelebicus 188 

chirurgus 183 

chrysoeoma 188 

«<£rula 188 

concatenata 189 

concatenatus 189 

«orallina 189 

crestonis 188 

doliata 189 

doroensis 18X 

dorsalis 189 

dassumicri 188 

flava 189 

fraterculus 188 

f  uscescens 189 

fuscas 188 

gahm 188 

gibbosiin 189 

glaucopareiiis 188 

grarainopt  ila 188 

guttata 188, 189 

hepatns 179,188,189 

hexagonata 189 


Page. 

Teuthisjavis 189 

jams 179 

labyrintbodes 189 

leucosternou 188 

liueata 188,189 

lineolata 188 

lurida 189 

margaritifera 189 

marginata 188 

mannonita 189 

matoides 188 

luertensii 189 

mummifer 188 

niunroviie 188 

nebulooa 189 

nigrofascus 188 

nigroris 188 

notosticta 189 

oligosticta 189 

olivacea 188 

oraiuiii 180 

plagiata 188 

polyzona 188 

puella 189 

pyroferas 188 

roatrata 189 

rubropanctata 1 88 

aigana 189 

sohal 188 

stellata 189 

striata 188 

striolatA 189 

stnderi 189 

sutor 189 

tennentii 188 

tetrazona 189 

teuthopsis 189 

triangulus 188 

triostega 118 

trio8te«^s 189 

tiibulosa 189 

taraifrons 189 

undnlata 188 

Termiculata 189 

virgata 188,189 

Titianus 189 

vulpina 189 

vulpinus 189 

zebra 188 

Tenthos 186 

Teuthyaj 186 

Teuthyei 186 

Teuthyes 186 

Teuthyitlae 185,186 

Teuthyini 186 

Teatbys 187 

Texas,   Batrachiana    from   subterranean 

vatera  of 619 

four  new  Triassic  Uuins  from  . ..  381 

new  species  of  pipefish  from 113 

Thalassinalifl 258 

Thblassogeron  chlororbynchus 540 

Thamnophilus 651 

doliatua 673,684 

mexicanns 630 
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Thecla 277 

sasAanides 277 

TheAt  iaa  aDU«3 244 


Pap, 

Townsend,  C.  H.,  birds  collected  by m 

molluaka  collected  by.  I 

Toxicnni  taaros 713 


Theulhydidi 185  '   Tractolira K 

Theuties 186                        apart »,  new  Bi>ecie8 12.18 

TheiitU 183,186  !  Tragocophalidea mi 

hepatus 183.   Tramea 124 

Theutyea 1H6  |                limbata 121 

1  hijin  Shan mountalna,  birds  from 569      Treeduck 655 

Thinocorus 505  \  Treinolite a?l 

Thrush,  Mexican  ant 630  '  Triburam^or 474 

T  hryot  horns  maculipoctus 632      Trichotropidi© 9 

rutilus 685      Trichotropis 9 

Thylacites  tana,  new  species 700,715      Trigonla 3« 

Thyraallu8 203  '  Trigoniacea 2K 

Thysanoes 608  j  Trigonodes 255 

Thysanophora 5  1                      arutata 255 

Tlchodroma  muraria 471  |                      mahara 255 

Tigui-tigui 657  1   Trimea I44 

TyereU 654,672  ,   Tringaalpina SW 

TimelUdw 491,514,518,525.535.543  ferruginea 527,540 

Tinea  pulcbella 248.270.765                   minuta 510 

Tingra 237,754  1                 temniinckii 591 

mombasaj 237.741,754  ,   Tripoli,  chilopoda from U 

Tinnunculas 610      Trithemis 127 

Tinnunculns  gracilis 513  |  erythnea 126,144 

newtoni 533  furrugaria 121.125.127,144 

Tintoro 672  1                      rubrinervis 144 

Tityra,  masked 629      Trocbalopteron  lineatum 491 

personata 629  '   Trochalus  oorinthia 708 

Tlvachola  plagiate 648  '                      fallacioKus 708 

Todirostrmn  cineroum 684  '  aubrotundus,  new  species 690,708 

Tomicus  balsaraeus 609      Trochilid» 668 

bidentatas 609  1   Trochilus 1© 

carinulatus 609  1  Troglodytes  aedon 536 

plagiatus 609  |                         nipalensis  neglectus 489 

sparsus 600  |                          rufulus 685 

Tomoticnia 73  |  Troglodytidi© 48» 

parviceps 73,75]   Trogou  ambiguus 629 

Tomatina  bidentata 27  j                  black-beaded 629 

canalicnlata 25,26  '                 coppery-tailed 629 

fischeri,  new  species 26  1                  melanocephalus 629 

gabbi 27      Trogoeitidie 704 

incisula,  now  species 25      Tropidacris,  sp 661 

myrmecoou,  new  species 25  I  Troupial 674 

ovam-lacerti 27  '  Trox  dcnticulatus 708 

persimilis,  now  species 26'             melaucbolicas 708 

Torpedinie 164               niloticus 708 

Torpedincs 163,164  '             squalidus 708 

TorpedinidsB 163.164  >  True.    Fre<lerick  W.,    on    armadillo   in 

synonymyof 161  |       Honduras 345 

Torpedinina 164  I  Trygon 195 

TorptHlinina; 163,164      Tumida 314 

Torpedinini 164      Tnnny 169 

Torpodinoidro 163      Turbellaria 736,740 

Torpodinoidei 164      Turciciila 10 

Torpedo 161,162,163  164  |   Turdidro 479,543.583.681 

occidentalis 163  '  Turdus  viscivorus  hodgsonl 487 

sp 164  I  Turkey  vulture 661 

Tortola 659  I  Turkis'an.  eastern,  birds  fh>m 569 

demonte 660  I  Tnrnix 505 

Totaniis  glaroola 527,540      Turnstones 651.656.657 

nebularius 524,527.540      Turritella  tequistriata 83 

ochropns 502.591                         alcida.  new  specieo 8 

toUnus 591  !   Turtar  abbotti 513 
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Tnrtnr  aldabranns 517,522,532,541 

CApicola 542 

chineneis 542 

comorensU 542 

coppering! 525, 542 

donraca 4W 

stolicerkai 588 

ferrago 499 

hamilia 499 

picturatufl 512,541 

roatratna 513,542 

aaturatuR 517,  542 

aemitorquatna 542 

Two-banded  pnffbirri 665 

Ty  codearaua 83, 92 

falcatua 02,110 

medius 83 

Tylodoamaa 99 

craadipea 99 

Tjloaarua 178 

T^rmpaniatria  tympanistria 542 

Typhlomolge,  new  genua 620 

rathbuni,  new  apecies 620 

Typhlotriton  apewua 619 

TyrannidoH 672 

Tyrannna  domlnicetiaia 672 

melanchollcna  conch  i 629 

aatrapa 673 

Tyrol,  aabestoa  from 291 


TJmbonium 45 

daplincnae,  new  apecies 46 

floridnnnm,  new  apeciea 45 

undula,  new  apecies 46 

Umbra 223 

Unio 295,300,305.310,311,314 

315,319,323,330,332,339 

a^Bopna 340 

aheneua 338 

alatua 334.335 

tfligerna 311 

anodontifomiin 308 

anodontoidea 298. 316, 334, 338,  382 

aratTia 333 

bengalensia 314 

biasianus 314 

bitnberculatiiB 339 

buckley  t 338 

C£emleaa 307 

calceolua 337 

capax 330 

carioauH 337 

charlottenaifl 306 

cla vna 335.  340 

complanatuB 302, 328.  338 

cormgatua 300 

couchianuH 334 

craaaidc  na 338 

craaaua 298, 300, 304 

criapatua 307 

criatonenaia 334 

cucaraoldea 331 

curaingi 312 

Proc.  N.  M.  95 52 


Pag©. 

Unio  decnmbena 304 

debiacena 316 

delaporti ,...         312 

delphinulna 334 

delphinua 312 

diacaa '  334 

dock  umenaia,  new  apecies 384 

dorauoaua 331 

downiei 338 

dumblei,  new  apeciea 383 

eightel 334 

elUpticua 302,332 

famelicua 329 

flaherianua 338 

flactiger 307 

gibboBua 334,335 

graciliratua,  new  apeciea 384. 385 

grayaniia 328 

•  bazelharatlanuB 336 

berabeli 304.306 

houaei 330 

bouatonenaia 340 

hydianua 334 

krauaai 298 

lacbrymoana 330 

languilati 311,312 

laoaenaia 304 

leai  340 

ligamentinaa 298  302 

lateolua 298.301,334 

marcinalia 314 

margariti  ferns 300, 303, 305, 327, 328, 338 

metanever 335 

mitchelli,  new  apecMea 5 

modicaa 340 

mongolicua 328 

monodontua 304 

mnltiplicatua 334 

multistriatna 329 

myeraianue 312, 330 

napoanenaia , 331 

naah  villenaia 306 

novakalenaia 340 

neumayri 340 

occidena 302 

ocliracens 337 

oregnnenaia 329 

o  rtou  1 299 

oabecki 340 

oacari 338 

ovalis 300 

parallelopipedon 298 

parvaa 308 

pectinatna 314 

perplexua 335, 339 

pictorum 300.328,335,382 

piMciculua 313 

plicatua 334,335 

preaaua 305,306,337 

parpuratua 334 

puatulosua 330, 340 

pyramidatua 340 

radiatua 301,332,337 

raviatisana 329 

rec  tua 338 
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Unio  rotundatiis 802 

rowelll «,329 

soamn^tus 6 

Keruris 835 

seiuialataft 307 

HemperviveDH 3U 

Hliepardianus 298 

aibiDcnsia 340 

nineDHis 306 

Homboriensia 307 

atevc-nsi 2W 

atolitzkai 340 

aubplanatua,  new  aiieciea 383, 385 

aubroatratua 337 

aupcrbaa 5»30 

awiohoi 312 

tecomatenaia 334 

teDuiaaUnua 334 

tetralaamua '  337 

toulouzanii 340 

triformia 313 

trigonua 340 

tumidua 300 

umbroaiuiD 334 

ODdalatua 337 

vontricoaaa 302, 337 

Unionidae 5,205,296, 

309, 315,  317,  318,  325. 326,  329, 332, 340, 342 

Unios :m 

Soath  American 301 

triaaaic.  fournew 381 

Untamo 124 

Upapa  epopa 496,587 

Upupida* 496,587 

Uralitic  augite 282 

Uruptoryx 278 

ebo  leata 278 

IJrociaaa  flaviroatria  oucullata 458 

Urothcmia  ed  wardaii 143 

Uroxia 195 

Unibiiinga  anthracina 628 

Utotheiaa 248.270,765 

polchelU 248,270,765 

Vampire  bat  (Diphjlla  ecandata) 760 

Vanellurt  vanellaa 501,590 

VaDeH»a 276 

caDance 276 

kaachmirenais 276 

VeleUa 738 

Venezuela,  birda  fh>m 649 

Venezuelan  flycatcher 073 

guit-guit 679 

honey  creeper 679 

Veaicomya  venuata 17 

Veaperugo  parvalaa 651 

Vinaceoua  dove 658 

Vieta  protenaa 712 

Vinaonia  atellifera 640 

Vireo 651 

blue-headed 631 

chivlagilJa 678.685 

aoUtarifiA 631 

Vlreonid* 678 
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Virginia,  aabestoa  fhMD 2»l 

Volantinia  jaoarini  aplendens 677. 685 

Volatinia 651 

Volumnia  weatermanoi 710 

Volvula 32 

Vulturide 4&3 

Wahlbergi 282 

WakuUina 21 

floridana,  new  apccieci 21 

Waloott,  Charles  D..  on  foaail  jelly  Aahea .  611 

Warbler,  Braaher'a 832 

hooded 633 

parnla 631 

Wilaon'a 632 

worm-eating 6S1 

Washington,  molluaka  from 17 

Weatem  aandpiper 659 

White-tailed  bnzzard 661 

I  White- throated  apioe  tail 674 

I  Winged  aea-horaea 155 

;  Wittkugel.  Mr.,  armadillo  collerte<l  by ...  345 

Woodben,  white-throated 627 

,  Woodhewer,  ivorj- -billed , 630 

Woodpecker,  Delattre'a 620 

downy,  two  new  aab^peciea 

of 547 

Mexican  grenn 620 

northern  downy 540 

aoathemdowny 547 

Wren,  short-tailed 932 

spotted  breasted 632 

Wyoming,  anthophy  Uite  from 291 

Xantbidia  floricola 750 

Xanthospilopterys... 764 

fatmia 764 

auperba 764 

Xenuros 345 

biepidoa 345 

laWrostria 347 

nniclDctoa 316 

Xiphidiontidie 150 

Xiphoatoma 190 

Xytoboms 600 

affinia 060 

inermia 609 

pobeacens 009 

panctipennia 009 

xylographua 600 

Xy  lopertha  caataneipennis 706 

picea 708 

Xyatrocera  marginalia 709 

nigrito 700 

Yellow-billed  thmah 681 

Yellow  oriole 675 

Yellow- tait  montezuma 630 

Yellow-throat,  alta  mlra 631 

warbler 119 

Yphtblma    200,743 
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Yphthima  asterope 748 

cbanleri,  new  speoieB 260 

hcBhneb,  new  speciee 744 

yinsoQl 200 

Zamnrro 061 

Zanzibar,  lepidoptera  tram 229 

odonata  from 121, 132»  140, 141 

Zaiiia 318 

desorepana .• 818 

Zargana 171 

Zenaida  Tinaceo-rnlia 658 

Zeuarcboptemii 177 

ZipLila 347 

lagubria 347 

Zizera 754 
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Ziaera  pygnuBa 238 

gaika 754 

Zopbosia  agaboides 712 

Zoflteropa  aldabrenaia 537 

aldabranua 544 

aijuaneniiia 544 

borbonica 544 

chloTonota 544 

e.  newtoiii 544 

kirki 544 

niadagascariensis  gloriose 526, 544 

niaoriuaua 544 

mayotiensis 541 

modeste 514,544 

oliFacea 544 

somiflava 544 

Zygonyx 124 

luctifera 122 
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